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Editor 
Ray Osterwald, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 


Some of Our Regular Contributors Include: 
Tom Marcellino (W3BYM), Gary Halverson (K6GLH), Joe Long 
(WA2EJT), David Ishmael (WA6VVL), Jeff Covelli (WA8SAJ), Mike 
Bittner (W6MAB), D.S. “Jeep” Platt (K3HVG), George Misic (KE8RN), 
Mike Murphy (WU2D), Larry Will (W3LW), Dave Gordon-Smith 
(G3UUR), Pat Griffin (AA4PG), Phil Legate (ACQOB) 


Co es Fuller (W 6JRY) has built some 811A linear amplifiers for his lower- 
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Editor’s Comments 


Post Office Rates 

It looks like the post office has made some large 
increases in shipping rates during January. I’m 
not yet sure if this affects the mailing permits we = 
use to mail ER, but I will not be increasing the ==) TGR neg 


cost of subscriptions this year. 

Drones? 

Several readers wrote to ask if we have seen any of the mystery drones in 
Colorado that had been reported on by the national news media for several weeks. 
Well, for about a week or so there was one of them hovering over the mountain 
canyon where Bailey, Colorado is located. It was very strange looking with a large 
wing span and colored lights at the end of the wings. It’s not there now, but one 
local news outlet reported that after an investigation, some “official” said all the 
drones in Colorado “could be” automobile headlights. Say What?? 

Thanks to our contributors, there is a nice selection of articles this month that 
should help to get through the long winter months that seem to never be over with. 
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power surplus transmitters. They look just great and the story behind them is 
on page 41 this month. ) 


The Johnson Viking II, Part 3 
Modulator and Power Stage Improvements 


By Janis Carson, AB2RA 
61 Rothermich Road 
Ithaca, NY 14850 
AB2RA@htva.net 


Most of the popular modifications deal 
with the preamp/driver stages. This article 
focuses only on power stage issues like 
regulation to the 807 modulators and 
enhanced linearity of the 6146 RF amp 
when modulated. I try to explain reasons 
why I chose this approach, and provide 
dissenting sources, so you can decide 
what you want to try. Some of the 
measures discussed here might be adapted 
to the DX-100 or similar transmitters in 
this power class. 

The modulator output stage and RF 
stage modifications described here should 
help any of the popular modifications. 
You would be well advised to have 
someone check your work before applying 
power. The wiring of S3 is confusing on 
the Viking II schematic, and some very 
careful wire tracing is required. I 
recommend that you install the 807 screen 
regulator and test it first. After that is 
working, install the enhanced 6146 screen 
feed resistors. Follow it with the additional 
HV filter capacitance increase. Next, add 
the negative cycle noading circuit to 
protect the mod transformer. Doing 
changes one ata time can help you identify 
the source of the problem, if things don’t 
go according to plan. Once you have all 
this done, you can tailor the frequency 
response to your liking in the preamp/ 
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driver stage. I cannot vouch for the 
performance of these modifications with 
other than the 6C4 driver circuit I used, 
but I speculate they might be useful when 
using other audio modifications. You 
must be sure that the interactions do not 
cause problems if you try it that way. 

One other note: Inverse feedback 
circuits which contain more than one 
transformer are tricky, due to phase shifts 
inside the transformers, which are 
complicated to model. These include 
circuits which obtain the feedback from 
the RF envelope after modulation. 

Changes to the 807 Screen Circuit 

The 807s work better if the grid circuit 
bias is Zener-regulated. The 807 screens 
benefit from regulation by VR tubes as 
well. These changes, along with changes 
to the 6146 screen resistor configuration, 
make for less distortion and more 
modulation capability. 

The 807 screen circuit changes are 
tricky, as observed by previous ER 
authors. The 807 screens must only be 
powered in the following conditions: 

1. AM mode Only, 

2. Plate Switch On. 

Much of the information available does 
not make that clear. It often does not 
specifically describe the switching 
necessary to accomplish that goal. 
Information on the web also is fuzzy on 
that detail. This article will make that 
wiring change explicit. 

If the screens have +300 V on them 
without plate voltage, screen current is 
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Figure 1: Viking II Power Stage Mods 


excessive and it destroys the 807s. Also, 
you do not want to activate the modulator 
in CW mode. Some authors suggest using 
the +LV supply (which exceeds the 300V 


rating for the 807 screen); if you do this, 


you MUST provide a third set of contacts 
on the PTT relay to keep the voltage 
OFF when in CW, or AM and not 
transmitting. The LV supply can be 
converted to choke input to lower the 
voltage, but then the drive on higher 
bands may be inadequate, and it can also 
affect the speech amp available voltage 
swing. A separate screen regulator with 
proper switching avoids all those 
consequences. 

One problem is often overlooked in 
articles. 


modulator improvement 
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Removing the 807 screen current from 
R13 upsets the clamp tube circuit, and 
can place excessive voltage on the 6146 
screens, often around +300V. The 
maximum rating for 6146 screens is +200 
V per the RCA transmitting tube manual 
TT4. Fortunately, this can be corrected 
by adjustment of R13 to provide the 
correct voltage. Using the switching | 
describe, the clamp tube adjustment and 
the 807 resting current do not interact 
any more. 

Some propose using R13 fora dropping 
resistor for the 807 screen regulators. 
There is no apparent switching in this 
case to allow CW operation. Another 
problem with this approach is that the 
clamp tube requires R13 to operate 
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Figure 2: Viking II SW3 Pictorial 


properly. In addition, CW requires R13 
as a bleeder resistor for the HV during 
key up conditions to prevent the HV 
from soaring; it also would put a huge 
leading edge spike on the keying 
waveform from the charge in C9. 
Furthermore, it introduces a safety 
problem by eliminating the bleeder 
current function for C9. I avoided this by 
leaving R13 as originally purposed, and 
add a dedicated (inexpensive) 22k 10 
watt to operate the 807 screen regulator. 

These changes install two 0A2 VR tubes 
to obtain +300 V for the 807 screens. 
That is the recommended voltage for the 
807 in the tube manuals. This voltage 
was originally provided by R13 on the 
slider tap. NOTE: OA2 cathode goes to 
SH1 at the front panel end of R13, NOT 
ground, to avoid metering problems. 

I chose not to usea solid state regulator. 
The high voltage Zener diodes can be 
expensive and subject to drift with heat 


of operation. OA2s are commonly 
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available and inexpensive at swap meets 
or on line. A simple mounting bracket 
can hold them in a location above chassis 
where they are easy to see or change. I 
mounted them horizontally to T4 screws 
on a flat piece of metal, pointing to the | 
rear of the Viking I]. Note that when 
tracing wires, SW3D is only a tie point 
and does not switch anything. 

The switching circuitry can be provided 
by the original SW2 PLT and SW3 mode 
switch in the Viking IT without the use of 
any added relays. A terminal strip can be 
added to one end of R13 to hold the 
dropping resistor for the 0A2s and wiring 
to the 807 screens. NOTE: NEVER 
operate the transmitter without the 0A2s 
installed, or the 807 screen voltage will 
be excessive. 

The original C8 on the 807 screens 
remains to filter any minor audio 
variations. A 150k resistor is used on the 
top OA2 in the string to ensure the lower — 
VR tube fires. A new 22k 10W dropping 
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resistor provides the current for the VR 
tubes and 807 screens. The 807 screen 
current no longer comes from R13 tap. 

In this scheme, the 807 resting current 
is not adjustable (as in the DX-100) but 
anything from 30 to 60 mA seems to be 
fine. Adjustment would consist of 
changing the value of the grid bias Zener 
to 30V and adding series Zener diode(s), 
or series connected 1N4007s could move 
it in 0.6V steps. 

NOTE: Do NOT remove the 100 ohm 
control grid resistors on the 807s; these 
suppress the tendency to oscillate. They 
serve a similar function to the 22 ohm 
resistors on the plate caps. 

Changes to the 6146 Screen Circuit 

KC2RLQ suggested deriving the 6146 
screen voltage in equal parts from the 
modulated ard unmodulated HV to 
improve linearity of the RF envelope in 
response to the output of the 807 
modulator. There is information on the 
web that confirms this. When I tried it, 
this nicely cleaned up distortion of the 
trapezoid pattern (audio vs. RF) in the 
0% output portion. You will need two 
50k 10W or 20W resistors. One internet 
source uses a 60k and 40k combination 


for a DX-100. These methods address’ 


the “kink” in the characteristic curves of 
tetrodes at lower screen and plate voltages 
during modulation. 

That therefore requires the R13 tap 
adjustment be compensated for the 
correct voltage to the 6146s due to the 
change in current draw. I recommend 
you start with the sliding tap “A” towards 
the front of the rig, about 1/3 of the way 
back. That provides 1/3 of 600V or about 
200V; fine tune it in CW with the key up 
for +200V. DO NOT TOUCH THESE 
COMPONENTS WITH THE POWER 
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ON! Do NOT adjust the position of the 
sliding tap without first loosening the 
clamp ALL THE WAY, so it does not 
contact the fine resistance wire at all 
while you are moving it. If your R13 has 
burned out and you replaced it with fixed 
resistors, you will need to fix that. You 
can fudge it from three fixed 6.5k 20W 
resistors. Or you can order the new R13 
from Mouser for about $20: 

Mouser 588-D50k20kE1R13 20k 
50W adjustable I mounted the new 
R28A and R28B 6146 screen resistors on 
a terminal strip between the 6146s and 
R13, to avoid hanging them off SW3, 
which does not provide very secure 
mechanical mounting. 

Lowered High Voltage Supply 
Impedance 

It is also important to increase the HV 
filtering by increasing C9. While 8 pF is 
adequate to reduce AC hum, the power 
supply impedance is a significant factor 
in achieving 100% upward modulation, 
particularly at low frequencies. The DX- 
100 and Valiant use much larger values 
of capacitance for this reason. The 
modulation voltage from T4 is in series 
with C9 at the ground end. Lowering the 
HV supply impedance with two 33 pF 
450V series connected capacitors across 
C9 alleviates modulation voltage drop 
across C9. 470k equalizing resistors are 
needed across the 33 uF capacitors. 
Radically raising the value of C9 beyond 
this value can create inrush current 
problems when the plate switch is turned 
on, stressing the 5R4s, choke, and 
transformer beyond what they were 
designed to handle. The Valiant makes a 
characteristic “bonk” when the plates are 
turned on for this reason, due to the low 
impedance 866s and high capacitance 
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used. 
Simplified Negative Cycle Loading 
Circuit 

Larger ot commercial-designed 
transmitters employ spark gaps to protect 
the modulation transformer or other 
components. The popular 100 Watt class 
AM rigs of this era do not have that 
feature. That information is not 
commonly included in the popular 
handbooks. Adjustment can be tricky. 

This simple circuit consists only of a 
diode string (with sufficient PIV rating) 
and a 3k 10W resistor. This circuit is not 
a complicated 3 diode super-modulation 
circuit, and is not intended to increase 
upward modulation. There is some 
controversy about the efficacy of that 
circuit; see the W8]I comments noted in 
the references. 

“1.) Going to zero-carrier is actually 
not what causes splatter or excessive 
bandwidth. The slope of waveform 
abruptly changing, going in a new 
direction towards a straight line causes 
the signal to get wide. It’s really a “Fourier 
problem” where the rapid change in slope 
requires high-order harmonics to produce 
the waveform. 

2.) A plate modulated tetrode tube, 
contrary to what we might assume from 
causal understanding of plate modulated 
stages, reaches zero carrier long before 
the modulated high voltage reaches zero 
volts. The diode limiter will limit too 
late, unless the modulated stage uses a 
hard class-C low-mu triode in the PA.” 

This circuit does not prevent over- 
modulation. The RCT70 diode in the 
CDC Viking II is a mistaken effort to do 
this, popular in the 50s, as noted above 
by W8JI. The CDC RCT70 diode not 


only does not prevent over-modulation, 
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it disconnects the load from the 
transformer, inviting damage. Remove 
this diode and replace it with a wire. | 
(Also, other Selenium diodes should be 
replaced, since they emit a poisonous gas 
when they fail. Be sure to use a series 
resistor determined by experiment to 
produce the correct voltages in the 
manual. Selenium diodes have a high 
forward drop, and new silicon diodes 
only have 0.6V drop.) 

The only function this circuit performs 
is to load the modulation transformer 
when the voltage on the 6146 plate hits 
zero or less during over-modulation. The 
mod transformer is designed to operate 
into a load approximating the resistance 
calculated by R = Ep / Ip. In the Viking 
II, this is approximately 600V / 0.2 A or 
3000 ohms. A diode is used to keep the 
resistor out of the circuit except in the 
case of over-modulation. The wattage 
rating needs only be roughly 10% of the 
total modulation, for infrequent peaks 
occurring if the transmitter and audio is 
properly adjusted. Deliberate frequent 
over-modulation peaks will cause splatter 
and should be avoided, and this circuit 
provides no protection from those 
consequences. 

Some may argue that the RF final turns 
off before the instantaneous plate voltage 
goes to zero, and they are right. It would 
require a bias voltage to correct this 
situation. However, that only happens 
for an instant in the audio waveform 
before the negative cycle loading circuit 
starts working. The ceramic disk 
capacitors across the transformer offer 
some protection to these high speed 
transients. Extreme reductions in their 
values could invite trouble. Anyway, in = 
the interest of simplicity, the bias circuit: 
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is not included. Read the source material 
and see if you want to skip this item in 
your mods. I think it can’t hurt, and it is 
better than nothing. 

Ideally, the audio source should include 
a hard limiter (clipper) to prevent over- 
modulation, but the simple protection 
shown here is a back up, for those who 
prefer just a microphone plugged in the 
front of the rig. 
The K7DYY D-104 Audio Processor 

One way to obtain the audio source 
limiting circuit in the microphone audio 
is the K7DYY D-104 Audio Processor. It 
is a circuit board the size of a Triscuit 
cracker that fits inside the base of G stand 
fora D-104. The Mark I version includes 
a phase rotator, a compressor, a peak 
limiter, some gentle roll off at 6 kHz, and 
a low impedance driver output with an 
output level control. It properly loads the 
D-104 element with 7 Megohms, 
something difficult to do properly in a 
tube rig without encountering RF in the 
mike, biasing, and hum problems. While 
designed originally to operate into the 
K7DYY class D transmitter series for 
160, 80, and 40, it is also useful on my 
vintage rigs. Be certain to set the output 


level low enough to require setting the ' 


audio knob at 5 to avoid over-driving the 
preamp in the rig, causing distortion. 
Give it a try. Your mileage may vary! 

NOTE: The earlier version of this 
product did not provide for disabling the 
noise gate. The new Mark II version has 
a jumper that you can select this feature 
ON or OFF. I made minor changes to 
mine to make the compressor less 
aggressive, and reduce extreme lows in 
the audio. 

I use only the original D-104 style 
mike elements with the K7DYY D-104 
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processor. I tried, but did not prefer an 
electret condenser mike element or the 
Heil Element 5 Adapter for my voice. 
The mounting of these elements is critical 
for good sound, and does not provide the 
presence rise of a D-104 element. EQ 
can correct this, but plugging directly 
into a Viking II does not provide EQ. 


References: 

1. AC@OB Viking II- CDC, PARTS 1 
— 3, Electric Radio #323, 324, 327 April 
— August 2016 

2. K6AD Viking I] Modifications, 
PARTS 1 — 3, Electric Radio #110, 111, 
112 June — August 1998 

3. KKT2L Viking I] Improvements, 
Electric Radio #9, January 1990 

4. W8JI Diode “Super-modulation”: 
https://www.w8ji.com/ 
Johnson%20audio%20mods.htm 

5. Discussion of various diode limiter 
schemes: http://amfone.net/Amforum/ 
index. php?topic=33358.0 

6. WAIKNX Discussion on 6146 
screen resistors from The AM Press/ 
Exchange, May 1989: 

http://amfone.net/Amforum/ 
index. php?topic=32893.0 

7. K7DYY transmitter and D-104 Mike 
Processor board: http://www.k7dyy.com/ 


[Editor’s Note: An updated schematic 
is shown on the next page. It should 
replace the original figure 1 shown on 


page 22 of December 2019 ER #367.] 
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Tubes, Transistors, and Takeovers 
(A History of the Aircraft Radio Corporation) 


By Gordon Eliot White, Originally 
Published 1984 in the Aircraft Owners 
and Pilots Association Magazine, 
corrected and copyright 2020 by Gordon 
White. 

Text Scan Courtesy of Ray Robinson, 
VK2NO, Sidney, NSW Australia 


robinson@tuberadio.com 


From Bakelite to back courses and 
from Boonton to Phoenix: How the 
Aircraft Radio Corporation changed 

aviation. 

The marvels of modern general aviation 
avionics have piled so rapidly one upon 
another that we view as routine our ability 
to communicate and _ navigate 
electronically while airborne. It was not 
always thus, and the development of 
capable and reliable aircraft electronics 
has taken more than a century of uneven 
progress. 

Aircraft Radio Corporation, of 
Boonton, New Jersey, was one of the 
companies that helped pioneer aviation 
radio. In 1983 Cessna Aviation sold ARC 
to the Sperry Corporation, and Sperry 
assimilated the entire product line into 
its Phoenix, Arizona, operation. The 
move brought to a close 57 years of 
avionics design and production at the old 
A.R.C. laboratory and plant in the rolling 
hills of Northern New Jersey. 

ARC began asa laboratory, developing 
uses for one of the earliest plastics. In the 
decade after World War 1, as aviation 
moved from the country-fair stunt circuit 
to a position of commercial importance, 
the company began expanding to become 
a major innovator and designer of aircraft 
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radio equipment. 

As with engines and airframe, aviation 
communications can trace its origins to 
the military; in this country, the specific 
time was August 1910, when the Signal 
Corps made the first air-plane-to-ground 
transmission. The Army realized the value 
ofan aerial fleet that could be commanded 
from the ground, and two months later 
the first plans for development of such 
defense discussed the 
International Aviation Tournament at 


were at 
Belmont Park, Long Island. 

The first airborne communications 
were in Morse code. By 1917, voice was 
being transmitted through the air, and 
Worldv Wass, 1 that 
development. In 1918, Western Electric 
Corporation's SCR 68 became the 
standard Allied aircraft radiotelephone. 


accelerated 


Military work languished in the 
aftermath of the First World War. Patent 
suits barred Army purchases of the new 
superheterodyne receivers. Barnstorming 
private pilots could not afford radio. So, 
as things stood then, any continuing 
development in the early 1920s was for 
commercial aviation. 

Charles Lindbergh carried no radio in 
the Spirit of St. Louis 92 years ago, but he 
did have the Sperry-built earth-inductor 
compass, the first electronic aid to 
navigation. His flight so caught the 
imagination of the world that it generated 
a rush of efforts to make flying safer and 
more reliable. One enthusiast was mining 
magnate Daniel Guggenheim, who set 
up the Guggenheim Fund for the 
Promotion of Aeronautics, offering a cash 
prize for the first successful blind landing. 
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Corps, made the first completely blind airplane takeoff flight and landing, solely by 
reference to instruments on board his aircraft. Flying from the rear cockpit ofa civil- 
registered two-seater Consolidated NY-2 Husky training airplane, NX7918, Doolittle 
had his visual reference to earth and sky completely cut off by a hood enclosure over 
his cockpit. (Photo from San Diego Air and Space Museum.) 


The Federal Bureau of Air Commerce 
was created in 1934 to help promote 
aviation. They laid out the first airways, 
marked by strings of light beacons on tall 
towers between major cities. The BAC 


Figure 2: Cockpit Instrument Panel on 
Doolittle’s Consolidated NY-2 (Also 
from SDASM.) 


10 Electric Radio #369 


followed that with a plan to set up radio 
beacons for pilots to follow when bad 
weather obscured the lights. 

The ferment in the aviation field 
attracted a number of new firms, one 
which was the Seabury Company, 
established in 1912 to produce items 
made of a new plastic material called 
Bakelite, invented by Dr. Leo Baekeland. 
Bakelite has excellent insulating 
properties and for many years was used in 
household electrical fixtures. In 1927, 
Seabury set up a subsidiary in Boonton to 
exploit the use of Bakelite in radio 
equipment. 

The new company, known as “Radio 
Frequency Laboratories,” hired Edward 
Weston, Stuart Ballantine, and Lewis M. 
Hull, among others, to develop circuits 
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to be farmed out and produced by 
manufacturers under contract or license. 
The ensuing inventions included basic 
automatic volume control and several 
amplifier circuits. 

Within two years RFL became known 
well enough that a young U.S. Air Corps 
lieutenant and MIT graduate by the name 
of James Harold Doolittle asked the 
company to build a receiver to be used to 
win the Guggenheim blind landing prize. 
REL developed a receiver that picked up 
signals that Doolittle used to drive a 
vibrating reed instrument on the panel of 
a plane; this device told him whether he 
was right or left of his course. Doolittle 
won the prize at Mitchell Field, Long 
Island, in 1929, the same year that RFL’s 
non-aviation patents were sold in a 
consolidation that created the RCA 
Corporation. 

RFL improved that early version of its 
receiver and offered it to the airline 
companies as its Model B, covering the 
frequencies used by BAC en route beacon 
signals. The Model B, which used a tuned 
radio-frequency amplifier, was 
subsequently produced for the Army Air 
Corps as the SCR-183. It became the 
standard military radio of the early 1930s. 


The transmitter portion of the SCR -183 | 


was designed for short-range “command” 
work messages from the leader of a flight 
to the rest of his formation. It did not 
have much power and suffered from 
frequency drift due to vibration and 
variations of temperature, pressure, and 
power supply voltage in the open cockpit 
military airplanes. 

Commercial aviation was not restricted 
by the patent fight 
superheterodynes. The airlines were able 
to afford the cost, space and weight of the 


over the 


best radio equipment money could buy, 


much of it built by Western Electric. In 
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contrast, the military was living hand to 
mouth, and private pilots were either 
wealthy enough to buy airline equipment 
or too poor to buy anything at all. 

In 1934, while still dependent upon 
the short range SCR-183 (the U.S. Navy 
version was known as RU/GB), the Army 
was ordered by President Franklin D. 
Roosevelt to fly the airmail; the 
commercial air mail contracts had been 
cancelled because of alleged corruption. 
Taking over nationwide routes in the 
depth of February, on only 10 days notice, 
an unprepared Army Aviation Section 
tried valiantly to carry out the order, in 
its open cockpit Boeing P-12s. 

Within a month crashes killed 10 Army 
pilots and the nation realized just how 
woefully unprepared the Air Corps was, 
in view of a potential air war. Inadequate 
radio and navigation equipment was one 
of the major factors in the debacle. 

The resulting investigation by a board 
headed by former Secretary of War 
Newton B. Baker set in motion a complete 
overhaul of American military aviation. 
Among the Baker board’s fruits was the 
establishment of requirements for far 
better radio and navigation equipment. 

REL, by then renamed Aircraft Radio 
Corporation, played a significant role in 
the new developments. By the end of 
1934 ARC had its own landing field in 
the Rockaway Valley of northern New 
Jersey, with a white painted wooden 
hanger and laboratories set in bucolic 
woodland surroundings. The company 
bought its own airplane, a Berliner parasol 
monoplane, for developmental work, and 
hired a retired Army pilot, Russell (Luff) 
Meredith. ARC’s relations with the 
Army’s best pilots were quite friendly — 
officers would fly from Washington to 
Boonton for a weekend in Chief Engineer 


Fred Drake’s home. After an afternoon 
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TUBES, TRANSISTORS 
AND TAKEOVERS 


Two of ARC's finest. Left, Model B 
receiver. Doolittle used an early version 
in first blind landing. Richard Byrd used 
it in Antarctic flight. Below, preliminary 
version of AN/ARC-5, ubiquitous World War 
II radio package for U.S. military aircraft. 


were to meet his ideas 
of the equipment the 
Army needed, setting 
new standards of 
stability and 
_ reliability, and were to 
contain multiple 
channels. The Model 
B and the SCR-183 
had used a rack full of 
plug-in coils to change 
frequency bands. 
Their dials: saver 
marked from OQ-to-— 
100, and to tune in a 
particular frequency, 
the pilot had to refer 
to a calibration chart. 
The new equipment 
would be marked 
directly in kilocycles or 
in Megacycles. 
Drakes’s 
which used superhet- 


design, 


erodyne techniques, 
consisted of miniatur- 


ized receivers half the 


Figure 3, Aircraft Radio Corporation’s Model B and the 
Navy RAV: Per Mr. White, the photo of the eight receivers 
is mis-captioned. It is the Navy RAV set, containing eight 
receivers covering 550 KC to 28 MC, including the rare 9- 
13.5 mc receiver. Only 50 of these sets were built. The AN/ 


size of the SCR-183. 
The designers bril- 
liantly solved the prob- 
lem of stability by de- 


ARC-5 receivers only covered up to 9.1 MC. 


of hunting, they would sit with drinks in 
front of the big firestone fireplace for an 
evening of hangar flying and talk about 
air strategy, tactics and radios. 

The Army fliers were so friendly with 
ARC that they finagled one contract for 
Drake — a contract on which Western 
Electric actually underbid him — by having 
western Electric declared not a 
“responsible bidder.” 

In 1935, Drake began designing a new 


series of military aircraft radios. They 
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veloping a temperature 
compensated tuning 
circuit. The mathematical basis of “track- 
ing” the local oscillator and the incoming 
signal over the tuned band was worked 
out by engineer Paul C. Farnham so that 
the shape of the mechanical capacitor 
provided the offset required. Various 
components in the receivers were de- 
signed as easily replaceable items, before 
either of the terms “miniaturized” and 
“modular” were coined. 

These so-called “channel” sets were 


first built in the ARC laboratories in 
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1935. Known as the “Type K” within the 
company, they were far in advance of 
other equipment then available, but they 
did not meet the letter of official Army 
requirements. 

Development continued at Boonton 
for three years before the Navy finally 
ordered a prototype K system; the Navy 
adopted the design as its GT/RBD set in 
1940. However, the Army Signal Corps 
was engaged in a conflict with the Air 
Corps over aircraft radio specifications 
and insisted on developing a crystal- 
controlled set. Bendix Radio, a long- 
time builder of air carrier equipment, 
developed the set the Signal Corps 
wanted, the SCR-240 — but it was the 
size of a footlocker, and the airmen 
rejected it. 

In May 1940, President Roosevelt 
called for a 50,000 airplane air force to 
meet the threat of the war in Europe. The 
Army asked Bendix to copy the GT/ 
RBD, but in August 1940, it abandoned 
that effort and adopted the ARC set in 
toto as the SCR-274N. The N stood for 
“Navy,” the only time the Army would so 
designate an aircraft radio item as having 
originated with its sister service. 


Anyone who flew during World War 


II can recall the SCR-274N, the various | 


Navy versions, and the final joint 
nomenclature set, AN/ARC-5. These 
were ubiquitous in military aircraft, and 
the low-frequency range receiver R-23 
(BC-453) remained in service until the 
early 1980s, particularly in aircraft that 
flew overseas where Adcock ranges were 
still used. 

Western Electric, Colonial Radio and 
Stromberg-Carlson helped ARC produce 
11.4 
transmitters, modulators and other 
individual items of the basic system, 


known generically as the “command sets.” 
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nearly million receivers, 


Crystal control, though accepted in 
commercial flying, was rejected early in 
World War II because of a critical shortage 
of radio-grade quartz from which to make 
crystals. Eventually, sufficient crystals did 
become available, and multichannel 
crystal-controlled equipment was 
designed. British development of VHF 
radio was another wartime advance, and 
VHE units were developed for the AN/ 
ARC-5 command system. 

During the debate over crystal control 
versus tunable radios, ARC designed a 
technically elegant tunable VHF receiver 
and a less satisfactory non-crystal 
transmitter, in the Type K modules. In 
LO45 the) Givil 
Administration used the receiver section 
as the basis for its first VHF omnirange 


Aeronautics 


receiver. 

Western Electric and RCA had built 
commercial radio equipment before and 
during the war, along with Wilcox, 
Sperry, Harvey-Wells, Northern Radio 
and others. Little of it however, was 
adapted to private aircraft except some 
fairly simple GE and RCA designs. 

Because ARC’s President Lewis Hull 
had rejected the Army’s and the Navy's 
vast expansion plans of 1940, at the end 
of World War I] the company was neither 
saddled with an enormous plant to 
convert to peace time work nor faced 
with an apparent demand that it seek 
new markets. ARC planned to continue 
doing what it had done brilliantly in the 
late 1930s — design and produce small 
quantities of top-quality, state-of-the-art 
aircraft radio equipment. 

Immediately after the war ARC 
engineers worked with the Civil 
Aeronautics Administration in 
developing a receiving system to operate 
with the new omnirange navigation 


system. The receiver was an update of the 
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Interior of Navy PBY flying boat, 1942. Black boxes on shelf are localizer and glideslope 
receivers. Course information displayed on pilot's cross-pointer instrument. 


Though cumbersome by today’s microchip standards, this array of an early ARC vacuum 
tube VOR/localizer system represents the beginning of the modern age of avionics. 


= ss 


Figure 4: Early ARC localizer and glide slope receivers, as scanned from original 


article. 


1944 R-112/ARC-5 unit, with the 
frequency coverage adjusted slightly. 
ARC very quickly converted the beacon 
and broadcast band SCR-274N and AN/ 
ARC-5 receivers into civilian models with 
little more than a different paint color 
(gray) and a lighter and simpler rack 
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system. 

The wartime transmitters in the HF 
bands were only briefly produced as 
civilian items — too many thousands of 
surplus units were already on the market 
— but ARC designed a small, much more 


compact VHF transmitter that worked 
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with the updated receivers. 

ARC’s former military market, 
however, never again materialized, and 
Bendix and Collins Radio took the airline 
sales. Large business aircraft constituted 
the market that ARC needed, but when 
the brief postwar private aircraft bubble 
collapsed in 1947, ARC lost money for 
the first time in a dozen years. 

The Korean War, which began in 1950, 
rescued the people in Rockaway Valley. 
The Army began to create its own air 
force of small twin-engine and single- 
engine airplanes and helicopters, for 
which the ARC equipment was ideal. 
Even if it was based on a 1936 design, the 
equipment was nicely updated and still 
quite reliable. 

Some oddball units came out of Korea, 
including a “transverter” that converted 
VHF signals in the 118-148 MHz band 
into the 220 MHz frequency area of the 
Air Force AN/ARC-27 transceiver. Since 
the ARC-27 and its sister equipment 
were designed for B-47 bombers and 
heavy Air Force fighters and could not be 
accommodated in helicopters, ARC threw 
together the transverter, known as AN/ 
ARC-60, to enable them to use an existing 
low-band VHF system. 

The company went into electronic test 
equipment and autopilots, course 
directors and other expensive navigation 
gear aimed at the military. But when the 
Korean War ended, ARC once again faced 
economic difficulties. Lacking the size 
and reserves of larger companies, it could 
not amortize the cost of its research or 
production facilities over enough 
production to remain competitive. Its 
prices were so high that the General 
Accounting Office was called to audit 
costs on at least one government contract. 

By the 1950s a number of ARC 


engineers who had done much of the 
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World War II work were leaving to set up 
their own companies or join others — 
Stuart Ballantine and Atherton Noyes 
were prime examples, but there were a 
dozen others — and ARC was hanging on 
the ropes. 

ARC worked with Laurence and David 
Rockefeller’s Airborne Instruments 
Laboratory on Long Island, developing a 
classified airborne radar countermeasures 
set. The Rockefellers bought up a 
controlling interest in ARC and sought 
to merge the company into an electronics 
conglomerate, reminiscent of the way 
RCA had been formed 20 years earlier 
with RFL’s patents. 

A stock market flirtation with Litton 
Industries left some former ARC 
stockholders wealthy and others frozen 
out. 

Finally, in 1959 Hull negotiated a stock 
swap that made ARC a wholly owned 
subsidiary of Cessna Aircraft. Cessna was 
seeking an in-house source of radio 
equipment for its general aviation aircraft, 
a type of equipment built to meet a price 
that was unlike the designs the old hands 
at Rockaway valley had built. 
(Predictably, discontent and grumbling 
affected the staff.) At that time, the 
transistor was poised to push the vacuum 
tube out of aircraft electronics, the most 
revolutionary change in technology since 
Lee de Forest “invented” the vacuum 
triode. 

The equipment ARC built to Cessna’s 
requirements bore no relationship to the 
World War II sets. It did not measure up 
to the cost-is-no-consideration of the 
military designs. Transistors provided 
smaller transmitters and receivers but 
not necessarily better performance. 
Engineers who were at ARC at the time 
say that the Cessna rotary switches were 


cheaper, the crystals were cheaper and 
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the designs were cheaper. 

Within the company the older hands 
carried on with military work, but a 
number of ARC bids on later government 
projects failed to yield any business 
because ARC costs were out of line and 
ARC could not afford the old ploy of 
“buying in” on a contract cheaply and 
then making its profit on follow-ons or 
cost-overruns. 

There were attempts to do other work 
under Cessna. Hydraulic experts from 
Cessna headquarters in Wichita, Kansas, 
proposed a line of systems to automate 
farm equipment such as tractors, and 
backhoes, but a shortage of cash killed 
the project. 

Paul B. King Jr. engineered the first 
synthesizer, following classified work by 
H.F. Hastings and Robert Stone at the 
Naval Research Laboratory, but secrecy 
prevented ARC _ from 
commercially exploiting King’s 
breakthrough before others had reached 
the market. (A frequency synthesizer 


restraints 


allows the combining of highly accurate 
signals froma few crystals to be combined 
and recombined to generate an almost 
unlimited number of channels — this 
permits the building of a 360-channel 
transceiver, since using 360 separate 
crystals would be prohibitively expensive 
and bulky.) 

Under Cessna, ARC designed a few 
military systems that were as well-built as 
ever, though none of them became as 
important as the World War II sets. They 
were the AN/ARC-39, a prototype Air 
Force liaison set; the Type 210 VHF 
transceiver, a subminiature ADF for 
Coast Guard helicopters, and the AN/ 
ARN-30D, a beautiful little 190 channel 
omni receiver in a package that still fitted 
the old AN/ARC-5 racks. 


But it was the end of the line for the 
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command sets and the end of the line for 
ARC. The basic design, several times 
updated, had survived for nearly 30 years, 
but the reputation it had made for ARC 
was finally obliterated. 

By the end of the 1970s, death and 
retirement had taken virtually all of the 
original engineers from the company. 
When the aircraft depression of the 1980s 
struck Cessna, ARC was expendable: in 
December 1983, Cessna sold the line to 
Sperry. 

By the end of 1983 the shops and 
laboratories at Boonton had closed and 
the equipment and fixtures auctioned. 
The production line fell silent. 
Manufacture of some of the remaining 
ARC line was shifted briefly to Sperry’s 
Phoenix facility. 

Curators from the Smithsonian 
Institution’s National Air and Space 
Museum visited the Boonton plant in 
1984 and collected the Model B receiver 
Jimmy Doolittle had flown in 1929 and 
a few other items from the A.R.C. 
“Morgue.” At the request of the remaining 
staff I took away considerable material to 
save it from being tossed into dumpsters. 
Much of that went later to the 
Smithsonian, though I kept a small 
collection that I am trying to disperse to 
good homes. 

Gordon Eliot White, AOPA 189969, 
1984, the Washington 
correspondent for the Deseret News of 


Salt Lake City and had a private flying 
license. 
ER 


was, in 


[Editor’s Note: on September 24, 1929, 
Lieutenant James H. Doolittle made the 
first completely blind airplane takeoff 
flight and landing, solely by reference to 
instruments on board his aircraft. Flying 
from the rear cockpit of a civil-registered 
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two-place Consolidated NY-2 Husky 
training airplane, NX7918, Doolittle had 
his visual reference to earth and sky 
completely cut off by a hood enclosure 
over his cockpit. His experimental 
gyroscopic compass, artificial horizon and 
a precision altimeter were developed by 
Elmer Sperry, Jr., and Paul Kollsman, 
both of Long Island, New York. Funding 
for the Full Flight Laboratory at Mitchel 
Field was provided by the Daniel 
Guggenheim Fund for the Promotion of 
Aeronautics. 

From Astounding Stories of Super- 
science, April 1930: “The outstanding 
development in aviation recently, and 
one of the most significant so far in 
aviation history was the ‘blind’ flight of 
Lieut. James H. Doolittle, which led 
Harry P. Guggenheim, President of the 
Daniel Guggenheim Fund for the 
Promotion of Aeronautics, Inc. to 
announce that the problem of fog-flying, 
one of aviation’s greatest bugbears, had 
been solved at last. 

“There has been ‘blind flying’ done in 
the past but never before in the history of 
aviation has any pilot taken off, circled, 
crossed, re-crossed the field, then landed 
only a short distance away from his 


starting point while flying under 


conditions resembling the densest fog, as 
Lieut. ‘Jimmy’ Doolittle has done, in his 
Wright-motored ‘Husky’ training-plane. 


It was something uncanny to 
contemplate. 
“The ‘dense fog’ was produced 


artificially by the simple device of making 
the cabin of the plane entirely lightproof. 
Once seated inside, the flyer, with his 
copilot, Lieut. Benjamin Kelsey, also of 
Mitchel Field, were completely shut off 
from any view of the world outside. All 
they had to depend on were three new 


flying instruments, developed during the 
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past year in experiments conducted over 
the full-flight laboratory established by 
the Fund at Mitchel Field. 

“The chief factors contributing to the 
solution of the problem of blind flying 
consist of a new application of the visual 
radio beacon, the development of an 
improved instrument for indicating the 
longitudinal and lateral position of an 
airplane, a new directional gyroscope, 
and a sensitive barometric altimeter, so 
delicate as to measure the altitude of an 
airplane within a few feet of the ground. 

“Thus, instead of relying on the 
natural horizon for stability, Doolittle 
uses an ‘artificial horizon’ on the small 
instrument that indicates longitudinal 
and lateral position in relation to the 
ground at all time. He was able to locate 
the landing field by means of the 
direction-finding long-distance radio 
beacon. In addition, another smaller 
radio beacon had been installed, casting 
a beam fifteen to twenty miles in either 
direction, which governs the immediate 
approach to the field. 

“To locate the landing field the pilot 
watches two vibrating reeds, tuned to 
the radio beacon, on a virtual radio 
receiver on his instrument board. If he 
turns to the right or left of his course the 
right or left reed, respectively, begins 
doing a sort of St. Vitus dance. If the 
reeds are in equilibrium the pilot knows 
it is clear sailing straight to his field. 

“The sensitive altimeter showed Lieut. 
Doolittle his altitude and made it 
possible for him to calculate his landing 
to a distance of Heck a few feet from 


the ground. . 


@ ~ 
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Photo of a Radio Repair Shop at an Army Air Force 
Base Dinjan, India, in 1944 Showing Stephen Kalista 
(WB2LKN, SK). 


By Joe Long, WA2EJT 
3111 King Street 
Endwell, NY 13760 
wa2ejt59@stny.rr.com 


While at the 2019 Military Radio 
Collectors Association (MRCA) fall meet 
at Gilbert, PA, I met Alex Kalista who 
had brought along a photograph of his 
father that had been taken during WWII. 
Alex wondered whether someone in the 
group might be interested in it. The 
photograph, taken in 1944, showed his 
father, Stephen Kalista (WB2LKN, SK), 
in an Air Force radio repair shop that was 
located on an air base near Dinjan, India. 
The photograph shows six men at work 
at a long bench equipped with test 
equipment and loaded with equipment 


= 
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“Radio Repair Shop 111° Signal Com 


undergoing repair. “I am very interested” 
I said to Alex. I told him that a lot of 
other people would be interested in it 
too, because WWII photographs of radio 
facilities are rare and especially rare when 
anyone in the photo can be identified. | 
had an extended conversation with Alex 
at the meet and later had follow-up 
conversations and email exchanges with 
him that brought out the story of his 
father and how he came to be in the 
photograph. 

Stephen Kalista worked at Western 
Electric in Kearney, NJ, from 1940 to 
1942. Around this time he was also 
studying radio via the United Radio and 
Television Institute. He enlisted in 
September 1942 and, appropriately, was 
assigned to the US Army Signal Corps 


pany, at Dinjan, India — 1944-45” 
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and then to the 111" Signal Company 
where he was a Technical Sergeant. His 
company ended up in India at an airfield 
near Dinjan, where the photograph was 
taken, He did maintenance/repair on 
radio and radar equipment that was used 
in cargo aircraft and bombers based at 
the airfield. He later transferred to the 
109" Signal Company. 

After being discharged in 1945, 
Stephen attended Penn State on the GI 
Bill where he earned a degree in electrical 
engineering. Stephen worked at Ft. 
Monmouth from the ‘50s until his 
Pern ener in) 987..While at Et. 
Monmouth one of the projects he worked 
on was electronic warning systems that 
were used in Huey and Cobra gunship 
helicopters. He made occasional trips to 
Fort Huachuca in Arizona for field testing 
associated with, this work. At that time 
Ft. Huachuca was (and still is) an Army 
center for electronic and communications 
equipment testing. 

He was an active ham interested in DX 
gud sol Vand: Alex recalls seeing 
Heathkit, Lafayette, and possibly 
Hallicrafters equipment in his shack. 
Stephen died in 1997 at the age of 76. 

In the photograph, Stephen is third 


from the right wearing a headset. The 


two pieces of test equipment on the right 
appear to be civilian rather than military 
test equipment but I have been unable to 
identify either of them or of any of the 
other equipment in the photo. The two 
men in the foreground are working on 
equipment with CRTs which are probably 
radar displays, given the large connectors 
on their front panels. Note the manual 
open on the bench, which is certainly 
thick enough to be for a piece of radar 
equipment. The shop looks like it would 
not have been a bad place to work and 


was probably not too different from many 
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A close-up of Stephen that shows more 
clearly what he looked like in 1944. 
There are many other details in the 
photograph which can be found with 
careful examination. 


civilian repair shops back at home. 

Stephen documented the photo, 
writing in the white border: “Radio Repair 
Shop 111" Signal Company, at Dinjan, 
India — 1944-45” and “Yours Truly” 
with an arrow pointing to himself. 

There are details in the photograph 
that cannot be seen as it appears here. I 
will email my “original” of the photograph 
to interested readers who wish to examine 
it with their own photo processing 
software. Please send me a note with 
“WB2LKN Photograph” in the subject 
line. 

A special thanks to Alex Kalista for 
sharing the photograph and for providing 
the details about his father that brings 
the photo to life. 


EMt 
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By George Misic, KE8RN 
1936 Duncan Avenue 
Allison Park, PA 15101 
ke8rn@comcast.net 


Atlas SSB and CW equipment began 
after Herb Johnson left Swan. 

Behind Atlas Radio Company’s SSB 
and CW solid state radios was Herbert 
Johnson (W6QKI), starting his new 
company started after he left Swan 
Electronics in 1973. The initial product 
was the model 180 SSB-CW solid state 
transceiver covering 160, 80/75, 40 and 
20 meters in 1974. Encouraged by how 
well RF power transistors worked at 
higher RF frequencies, Herb added 15 
and 10 meters and created two new 
products; they were two SSB-CW 
transceivers, one covering 80/75 to 10 
meters anda very similar radio that traded 
the 10 meter band for 160 meters, it 
covered 160, 80/75, 40, 20, and 15 
meters. Both were released in 1975, and 
sold quite well. 

Thumbnail History of Swan 
Electronics 

Swan started in Benson, Arizona, in 
1960, delivering their first SSB-only (no 
CW coverage) radios on 20 and 40 meters 
in 1961 for $275.00 when the Collins 
KWM-2 went for $1150.00, both 
without power supplies. Swan moved to 
Oceanside, California, in 1962; Swan 
added a 75 meter version of the single 
band Swan in 1962 and a bit later the 
same year a three-band SSB transceiver 
covering 75, 40, and 20 meters called the 
“model 240” due to its rated power of 
240 watts peak envelope power (PEP). 
Cubic Corporation bought Swan 
Electronics in 1967. Herb Johnson left 
Swan in 1973. Swan continued as an 
amateur radio supplier building SSB- 
CW transceivers until 1979. Cubic 
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The Start of Atlas Radio 
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Figure 1: Herb Johnson Introduced the 
Atlas 310 at a hamfest. 


Corporation is still very active in military, 
government, and space communications. 
Early History of Atlas Radio 

Herb Johnson went on to found Atlas 
Radio Company in January 1974. Herb 
Johnson worked closely with Les 
Earnshaw of Southcom International, 
also located in California like Swan and 
Atlas amateur radio brands. The new 
Atlas Radio Company started to build an 
all-solid-state version of the Swan 
winners, starting with the model 180 
which covered 160, 80/75, 40, and 20 
meters. These were unlike the products 
from Sideband Engineers (SBE) that used 
vacuum tube final amplifiers and driver 
stages. 

1975 saw Atlas introduce of the popular 
and good performing models 215 
covering 160, 80/75, 40, 20 and 15 
meters and the very similar type 210 


covering 80/75, 40, 20, 15, andahges| 


meters. Like the early Swan transceivers, 
the Atlas radios are a single conversion _ 
design using a 5520 kHz first IF, closeto 


but not identical to the Swan IFs. The 
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use of single conversion with a crystal 
lattice filter and careful choice of injection 
and intermediate frequencies (IF) can 
assure the absence of receiver tweets and 
transmitter spurious outputs. The 210 
and 215 were upgraded by Atlas in 1976 
to the 210X and 215X versions; the new 
versions have no new features or 
substantial changes. About 19,000 units 
of the! 210/215 family of SSB-CW 
transceivers were built, a very significant 
number of transceivers. 
Internal Design Details of the Atlas 

210, 215, 210X, and 215X 

The Atlas transceivers used an eight- 
pole, crystal-lattice IF filter; this has better 
shape factor and ultimate rejection of 
off-frequency signals than the typical six 
pole filter used in most amateur radio 
products by other manufacturers. The 
bandwidth of the filter is listed as 2.7 
kHz at -GdB; a bit wider than most filters 
for SSB service at 2.1 kHz bandwidth. 
Because of the eight pole design, the 
filter had a better shape factor than for or 
six pole filters, so the ultimate off signal 
rejection of the eight pole filter made it 
sharper than a 2.1 kHz bandwidth filter 


with fewer poles. 


Sidebands used and sideband selection: 
The Atlas SSB transceivers operated on 
LSB on the 160, 80/75, and USB on 
20,15, and 10 meters; pulling out on the 
audio frequency gain control switched to 
the opposite sideband, should there be a 
need to do that. Like most SSB radios, 
the carrier oscillator is moved to the 
opposite edge of the filter passband to 
switch sidebands. To eliminate errors in 
the dial calibration, the VFO frequency 
is shifted a similar amount. The Drake 
TR-3 and TR-4 and the SBE SB-33 and 
SB-34 have absolutely no frequency shift 
when changing sidebands. The Drakes 
use two crystal lattice filters, one for each 
sideband and do not shift the carrier 
oscillator at all. The SBE radios use a very 
clever circuit design to get no carrier shift 
at all. 

100 kHz crystal calibrator a built-in 
tool: The 100 kHz crystal calibrator was 
built-in to both Atlas transceivers. 
Because of the switched local oscillator, 
the calibrator is a welcome built-in as it is 
on the deluxe Swan models. 

Dial Calibration 

The dial on both versions of the Atlas 

transceiver (210 and 215) was calibrated 


Figure 2: This is a front-panel view of the now-vintage Atlas 210. 
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to the nearest 5 kHz 
point on all bands but 
10 meters which was 


calibrated to 10 kHz. 
To accommodate the 


S MODEL £U6 


500 kHz of the 80/75 
meter band, both DO 
Atlases divide the band 


i) 


into two segments to 
retain =the °5«'kitz 
calibration. Like the 
tube-type Swans, the 
Atlas radios switch the 
frequency of the VFO 
when changing bands. 
The sold state Swans 
like the LOOMXA, 102 
and 103 do not switch 
the: VEO cwhenm 
changing bands; they 


mix in crystals to reach 
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COARSE 


the various bands like Figure 3: The Atlas 208 is a rare external VFO for the Atlas 
Collins, Drake, and 210-series, available as an accessory. 


Galaxy do. 

Many Atlas 200-series transceivers 
produced: Atlas built about 19,000 of 
the 210 and 215 family of transceivers 
including the later 210X and 215X 
versions. This is still a lot less than the 
80,000 Swan transceivers produced from 
1961 to 1979. 

Available Accessories for the Atlas 

210, 215, 210X, and 215X 

Atlas made a number of accessories for 
use with their early products to add 
capability or to make the units easier or 
more convenient to use. Available were 
the following: 
¢ DD-6 digital dial readout, 
¢ DMK mobile mount system, 

e PC-120 receiver noise blanker, 

¢ VX-5 VOX unit, 

° OX crystal oscillator unit for precision 
frequency control, 

¢ 220CS AC power supply console that 
also held the VOX unit, 

¢ 200PS portable AC power supply unit, 
¢ 206 remote VFO unit for separate 
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control of receive and transmit 


frequencies. 
The 1978 Atlas 350XL 

The 210X and 215X Atlas SSB-CW 
radios were followed in 1978 by the Atlas 
350XL covering 160, 80/75, 40, 20, 15, 
and 10 meters with the ability to add the 
30 and 17 meter WARC bands by adding 
plug-in crystals; the 60 and 12 meter 
bands cannot be added. The 350XL 
developed up to 200 watts output with a 
sufficiently powerful AC power supply. 
The 350XL used four RF vourpue 
transistors to produce more power output 
than most other solid state transceivers 
from other companies. Like most Swan 
units and all Atlas products, the 350XL is 
a single conversion design. 

The VFO on the 350XL tunes the 
same range on all bands; the VFO is 
premixed with a selection of crystals to 
generate the needed injection frequency 
to reach the desired band. The VFO 
always covers 5.505 to 5.005 MHz on all 
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bands. The plug-in 
crystals. to). add 
coverage are the same 
frequency as those to 
use with the Drake 4- 
Line receivers and 
transmitters; sadly, the 
holders for the crystals 
are different except for 
the crystals used by the 


Drake SPR-4. 

The intermediate frequency (IF) is 
5595 kHz; two IF filters are used for 
SSB, one for LSB and one for USB with 
a fixed carrier oscillator at 5595 kHz. 
Both SSB filters have a pass bandwidth of 
2.7 kHz. A separate CW filter with a 
bandwidth of 300 Hz is factory supplied 
by Atlas. The CW filter is on the same 
side of the carrier oscillator as the LSB 
filter. The dual filter method of getting 
selectable sideband with ZERO frequency 
shift when switching sidebands was first 
used by Drake on their TR-3 and TR-4 
transceivers. 

Accessories offered by Atlas for use 
with the 350XL included the 
following: 

¢ DD-6-XL digital frequency readout, 

¢ 305 plug-in VFO to split receive and 
transmit frequencies, 

° 311 crystal oscillator for precision 
transmit frequencies, 

¢ 350PS AC power supply, 

¢ DMK-XL mobile mount, 

¢ 302 clock and phone patch. 

Atlas tries to be revived by the ill- 

fated 400X. 

Herb Johnson tried to revive Atlas 
starting in 1993 and compete against the 
Japanese as he had done with the quite 
successful 350XL with the model 310 
initially that was built as a prototype but 
not produced in any quantity. The 310 
was abandoned and work began on a 
next generation SSB-CW transceiver by 
1995 known as the “Little Giant” model 
400X. The 400X was announced, and 
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Figure 4: The Atlas 400X 


deposits and payments were collected, 
mostly in 1995, but the 400X transceivers 
were never supplied in quantity 
successfully. By 1996, the ARRL was 
involved in trying to secure delivered, 
working radios, or refunds, for the 
approximately 250 deposits and 
payments, a few in full, that had been 
made to the revived but badly wounded 
Atlas Radio Company. Very few refunds 
were successfully claimed and very few of 
the 400X transceivers were delivered. 
About five or six Atlas 400X radios were 
delivered. Reportedly, they did not 
perform satisfactorily. A bit later in 1996, 
Herb Johnson announced that the Atlas 
400X was a technology failure and he 
had personally invested many thousands 
of dollars in Atlas Radio, with no recovery. 

A company called O.M. Radio 
announced that they were taking over 
Atlas Radio Company and were also 
offering to repair Atlas products. 
Apparently, O. M. Radio’s plans for Atlas 
did not work out successfully, and both 
Atlas Radio Corporation and O. M. Radio 
soon vanished from the marketplace, 
never to return or refund. 

Sadly, Herb Johnson died in the year 
2000 after a long period of illness at age 
79. Most amateurs who made a deposit 
or paid in advance for a model 400X 
Atlas radio simply lost their money; a sad 
ending to what had been an innovative 


and successful company. ER 
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Article Update: 
Amateur Radio Innovators that Were 
Missed in ER #367 
By George Misic, KE8RN 

ke8rn@comcast.net 


This is an update to my article, The 
Major Innovators in Amateur Radio 
Technology Development, that appeared 
in ER issue #367, December 2019. Ina 
fit of apparent stupidity on my part, I left 
out two giants in USA amateur radio 
technology, Herb Johnson (W6QKI) of 
Swan and Atlas fame, and Wes Schum 
(W9IDYV) of Central Electronics. Both 
Wes and Herb are huge contributors to 
the development of technology related to 
amateur radio. 

Two gentlemen who are both Electric 
Radio magazine readers pointed out my 
oversight. 

Wes Schum started Central Electronics 
in 1950 in the basement of his home in 
Chicago, Illinois. He first produced the 
model 10A Multiphase exciter that used 
a 9.0 MHz IF in September, 1952 both 
as a kit and a wired unit ready to operate. 
The 10A ran 10 watts input on LSB, 
form and $139.50 wired. A separate VFO 
was available or frequency could be crystal 
controlled. The design was based on Don 
Norgaard’s SSB Junior featured in the 
GE Ham News published by General 
Electric. The 10B, in 1954, included 
VOX, or voice operated transmit control. 
The 20A was introduced late in 1954; it 
included bandswitcing and a magic eye 
tube to use for carrier nulling and tune- 
up Ip sold’ for, 5199150 sas ta :kit,and 
$249.95 wired and tested. 

In 1958, at Central Electronics, a new 
SSB transmitter was announced; it was a 
100 watt output transmitter covering 80 
to 10 meters with an internal VFO and 
AC power supply. It was designed by Joe 
Batchelor (W9EGK) and used a 
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broadband coupler output requiring no 
tuning. The 100V was a most impressive 
design, especially in 1959. The 100V 
initially sold for $695.00, rising to 
$795.00 about a year later. The 100V 
used an 8.0 MHz IF; it ran LSB, USB, 
DSB (suppressed carrier), AM, FSK, and 
CW 


Zenith Electronics bought Central 
Electronics in 1959. The majority of the 
100Vs were built under Zenith. In 1960- 
1961, the 100V transmitter was updated 
to the 200V that actually began shipping 
in June, 1961. In 1962, Zenith shut 
down Central Electronics. The 100V and 
200V both had a monitor oscilloscope 
built in for tune-up and signal 
monitoring. I assume that Zenith bought 
Central Electronics either to obtain their 
engineering talent or patent portfolio. 


[Editor’s Note: Nick Tusa (K5EF) has 
also sent some update Central Electronics 
information: 

“...To clarify George’s info further, 
the CE 100V was in no way solely Joe 
Batchelor’s design. It was a co-design of 
both Wes and Joe. Joe was a wonderful 
idea man but could not/did not develop 
a viable, reproducible product. Wes and 
Tom Clemens (W9OKA), for example, 
were the two people responsible for taking 
the Bachelor broadband coupler idea and 
making it reliable and fit for manufacture. 
Joe was certainly an electronic genius, 
and together Joe and Wes were seemingly 
unstoppable. I was fortunate to have been 
associated with both them and many of 
the CE “support staff who are no longer 
with us. If anyone is interested in the 
history of CE, they are encouraged to 
visit www.ce-multiphase.com as it 
contains much useful data and will soon 
contain new audio recordings that folks 
will find interesting!...”] 


LEAR 
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Men Who Have Made Radio: Heinrich Hertz 


Originally Appearing in the February 1930 Issue of Radio 
Craft Magazine 


Original Magazine Scan Courtesy of 
Gary Halverson, KOGLH 


On New Year’s Day, 1894, a world 
troubled by wars, social and financial 
conflicts, with its attention concentrated 
upon the ambitions of empires, gave little 
heed to the deathbed of a young man of 
science whose brilliance of intellect was 
well matched by his devotion to the 
advancement of knowledge, and his 
nobility of spirit. A few scientists knew— 
but none fully realized at the time—that 
his genius had given to mankind what is 
virtually a sixth sense. Heinrich Rudolph 
Hertz, born at Hamburg, Germany, on 
February 2, 1857, pursued as a youth his 


certain phenomena were then described, 
won for him a prize, which he elected to 
receive in the form of a gold medal from 
the scientific society propounding the 
theme for investigation. In 1879, as an 
assistant at the Berlin Physical Institute, 
Hertz’s ability attracted the interest of 
the great physicist Helmholtz, who urged 
him to study the interrelation of 
magnetism and electric charges. His 
doctor’s degree was awarded for a thesis 
on “the distribution of electricity over 
the surface of moving conductors.” 
Appointed professor of physics at 
Karlsruhe Polytechnic High School (a 
term implying; tin) Germany, van 
educational institution of collegiate 


technical studies, with the 
purpose of becoming an 
engineer. The fascinating 
nature of scientific research, 
particularly in the field of 
electricity, where the misty 
outlines of new worlds were 
looming on the horizon, 
inclined him toward a career 
of discovery, “1 would rather,” 
he wrote to his parents in 
October, 1877, “be a great 
scientific investigator than a 
great engineer; but would 


rather be a second-rate 
engineer than a second-rate 
investigator. During the 


remainder of his short span of 
life, his ambition was 
rewarded. In the following 
year, his investigations into the 
subject of “electric inertia,” as 
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Professor Heinrich Rudolf Hertz 
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qualifications), Hertz carried out there, 
under great handicaps from the limited 
size of his laboratory the deficiencies of 
his equipment, the experiments which 
were to rank him among immortals of 
science. As a physicist, however, his work 
was restricted narrowly to the field which 
is forever associated with his name. We 
find among his earlier published papers 
an inquiry into “the contact of elastic 
solids,” brought up by the practical 
problem of surveying the earth’s surface; 
others on evaporation of liquids, and the 
design of a new hygrometer—which 
occasioned a dutiful letter to his parents, 
suggesting that the device be employed 
in their home for regulation of its 
humidity to a healthful degree; a study in 
1883 of the cathode ray which he 
determined to be “a phenomenon 
accompanying the discharges and having 
nothing to do directly with the path of 
the current”; and in the same year, the 
invention of the hot-wire ammeter for 
high-frequency ,<vurrent) in) 1883, 
Helmholtz proposed to his young friend 
an inquiry into the electromagnetic theory 
of Clerk Maxwell. The fruits of this study, 
four years later, carried to the world the 
proof of the existence of radio. In 1887, 
working under many difficulties, Hertz 
proved, with his simple apparatus, that 
electromagnetic radiation, in wave- 
lengths from three meters down, can be 
created, and that it follows the law already 
recognized in the behavior of the 
immensely shorter waves of light.” All 
propagation of electrical disturbances,” 
he announced, “takes place through non- 
conductors; and conductors oppose this 
propagation which, in the case of rapid 
alternations, is insuperable.” In the same 
year Hertz, examining into spark-gap 
discharges (the rather crude means by 
which he was able to detect the presence 
of radio waves by the currents which they 
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set up in a resonant circuit) found that 
the existence of one spark affected the 
length of another; and finally trailed down 
the reason to the presence of ultra-violet 
light—which we now know to cause 
ionization, and consequently greater 
conductivity, of the air. Intensely 
chivalrous, Hertz exemplified in his 
modest announcements to the scientific 
world the utmost desire that all of the 
theorists and discoverers who had 
preceded him should have their full share 
of credit toward the pyramid of 
achievement he had reared on the previous 
bases. He was in truth, the very knight of 
science; self-effacing, seeking no personal 
distinction, but only to advance the 
progress of truth, and let the glory fall 
where it would. “I have carried out with 
the greatest possible cure these 
experiments (by no means easy ones) 
although they were in opposition to my 
preconceived views”; he wrote, and 
accepted with generous approval, the 
results of better-equipped experimenters. 
The conclusions of Hertz, derived from 
the study of what we would now class as 
ultra-short radiation, have never been 
carried out in practical exploitation to 
their full limit. After longer waves had 
been found, in practice, most suited to 
distant communication, radio practice 
has swung back, year by year, toward 
shorter wave-lengths. The phenomenon 
of wave reflection has been employed in 
directional-beam transmission and 
reception; that of plane polarization has 
been experimentally utilized; but as yet 
the refraction of waves (demonstrated by 
Hertz with a large prism of pitch in his 
laboratory) has been put to no practical 
account. However, as work with ultra- 
short waves proceeds down to the lengths 
of less than a meter, we may expect to see 
radio projectors using lenses like those of 
a searchlight, and possibly receivers like 
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telescopes.” It is a fascinating idea, that 
the processes in air which we have been 
investigating represent to us ona million- 
fold-larger scale the same processes which 
go on in the neighborhood of a Fresnel 
mirror, or between the glass plates used 
for exhibiting Newton’s rings,” wrote 
Hertz, describing some of the experiments 
which he has made classic. (They are 
described in the January issue of Radio- 
Craft, on page 312). The experiments of 
Hertz lacked, undoubtedly, the publicity 
with which today’s press would have 
greeted then; but, in the world of science, 
they gained for the modest professor 
immediate recognition, just as his fine 
personality commanded the esteem of all 
who met him. Appointment to the chair 
of physics at the University of Bonn 
(where he was to end his days) was 
welcomed by him, for the added research 
facilities which were thus placed at his 
disposal. He there added nothing 
sensational to the knowledge of the great 
subject he had so masterfully handled; 
but it may be noted that, in 1891, Hertz 
found that cathode rays pass through 
metal, thus anticipating the inquiries into 
the X-ray which have been of such 
scientific and medical value. His last work 
was a treatise on “The Principles of 


Mechanics.” Hertz possessed the faculty, 


not always found among great scientists, 
of dealing with abstruse subjects in a 
popular manner; and his lecture to the 
Heidelberg Association for the 
Advancement of Science on his 
discoveries is a classic of this nature. Its 
closing words may appropriately be 
quoted here:” We have found a starting 
point for further attempts, which is a 
stage higher than any used before. Here 
the path does not end abruptly in a rocky 
way; the first steps that we can see form 
a gentle ascent, and among the rocks 
there are tracks leading upward. There is 
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no lack of eager and practiced explorers; 
how can we feel otherwise than hopeful 
of the success of future attempts?” How 
well this prediction of Hertz is to be 
fulfilled, time is still telling. The young 
explorer in the untrodden ways of science 
was cut off in his prime; but the paths he 
indicated are thronged and frequented 
by those who reverence his name. A 
graceful tribute is paid to the memory of 
Hertz by his countrymen, who place his 
name in the daily speech of radio beside 
these of his predecessors, Volta, Ohm, 
Ampere, Faraday and Henry. The “Hertz” 
is the unit of frequency, a cycle of 
alternation per second; most used in its 
multiple, the “kilohertz” (kilocycle). The 
more general use of this term would bea 
well-deserved international tribute to a 
man who has merited much from the 
race, who are his 
beneficiaries. The rare autograph and 
photograph of Professor Hertz, which 
RADIO-CRAPT has been privileged to 
reproduce, is from the large collection of 
Major William J. Hammer, of New York, 
a distinguished electrical engineer, and 
former vice-president of the A. I. E. E. 
and the New York Electrical Society. 
Major Hammer, who was intimately 
associated with Edison during the 
development of the electric lamp and its 
commercial introduction was in 1889 
Edison’s personal representative to the 
German Scientific congress at Heidelberg. 
At this time Major Hammer made many 
acquaintances among European 
scientists; and he later obtained from Dr. 
Hertz the original photograph, which 
remains among his most-prized of the 
treasures which he has assembled. 
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The 2020 Electric Radio Heavy Metal Rally Report 


Radio conditions for this year’s Rally were the best we’ve had in many years with 
strong signals and consistent propagation from all areas, finally! 75 phone was 
packed with great signal the night of January 4th. Below are the fine comments 


we received during January. 


Hello Ray, 

Here’s what I heard from the Chicago, 
IL area for the Heavy Metal Rally. 

75 Meters was very busy with activity 
for the Heavy Metal Rally. 
stations and great signals were heard. 
Right off the bat and early in the evening, 
a monster round table started with most 


So many 


stations between the Midwest and East 
coast with W1AW in the mix. I gave up 


Here is the GK-400C at WB9IFE that 
Chuck used this year. 
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with so many stations in the mix, because 
I had to break for dinner, so I went to 
another round table with mostly AM 
regulars from the Midwest. Another 
group shortly got together with Colorado, 
Arizona talking with Midwest and East 
coast. Before bed and around midnight 
CST, heard a bunch of 7s coming through 
loudly. 

I had obtained a new main boatanchor 
receiver for the shack - a Hallicrafters 
SX-28 and was putting it through it’s 
paces and had to exercise the selectivity 
selections to separate QSWee aim 
transmitter that I used on 75 is the 

Globe King 400C. Photo is attached. 
The only difference from my last year’s 
photo is that the HQ-160 was replaced 
by the SX-28 for the main boatanchor 
receiver in the shack. I was only on 75 
Meters, but heard a bit of activity on 40 
as well. I thoroughly enjoyed hearing 
the many different rigs. 73 & Keep 
AMing! Chuck, WB9IFE 
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Heavy Metal Rally. 


Hello Ray, 

Greetings from the ARRL Laboratory! 
I operated W1AW during the Heavy 
Metal Rally on January 4", 2020. 

Transmitter: Gates BC-1T 

Receiver, FlexRadio Systems 500C 

Antenna: Dipole at 40 feet above ARRL 
HQ parking lot 

Frequency: 3.885 MHz (fixed) 

Power Output: 375 watts 

Contacts made: 40 

Sates contacted: 17 


Time on-air: 0000 to 0203 UTC, 


January 5", 2020. 

I was on-air for only two hours. I did 
not wish to hog the frequency for longer 
than that. As is, | had a massive pileup 
that never diminished. Let it be known, 
we just wanted others to have fun on 
frequency, so only two hours of operating 
time occurred. We had much fun during 
the HMR. Signals were great and 
everyone was cordial. After the event 
started, no one on-air seemed to know 
the HMR was that weekend; so may I 
humbly say, I got the ball rolling for the 
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Bob Allison (WB1GCM) put W1AW on AM for the 


east half of the country. 

Thank you for your 
publishing efforts. I 
have been a subscriber 
since the beginning of 
Electric Radio. 

Bob Allison, 
WBIGCM, ARRL 
LAB, Enjoying hollow 
state since 1974. 


Hi Ray, 
Well this year’s HM 


Rallytwas rather 


subdued 
Saturday night Jan. 4th 
Ispent 3 hours on 1880 


ke. chatting with Don 
K4KYV, John WAIZBW, Kent N8ZRD 
and Mike KD8CVY. Among us, the 
only one running genuine heavy metal 
was Don K4KYV on his Gates BCIT, 
modified with the audio driver from a 
Raytheon RA1000. John WA9ZBW was 
at least running a plate modulated rig, an 
EF] Valiant, and Mike and I were on 
plastic boxes from JA land driving RF 


I transmitted with my 


here. 


amplifiers. 
inverted L and received using my pair of 
rotatable small loops feeding a phasing 
network to my 75A-3 with a Sherwood 
SE3 sync. detector. This is my best 
working rx setup for 160 m. Around 11 
p.m. Central Time, I put a receiver on 75 
m. and heard John K7RLD near Seattle 
calling “CQ Heavy Metal Rally” on 3880 
but it would have taken me a good 15 
minutes to QSY and get a rig fired up on 
75 m. and he was gone before I could do 
that, but the next day I sent him an email 
telling him he had a good signal here just 
west of Chicago. I wish I had QSYed 
sooner as Seattle would have been DX for 
me. 
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I got up early Sunday morning about 2 
hours before sunrise planning to do what 
I should have done the night before: Put 
my dual 3-400 rig on the air using my 1/ 
4 wave 80 m. vertical for transmitting 
and the aforementioned rx loops for 
receiving, and try to get a West coast 
QSO, but the fellows out there must 
have still been in the sack after a late 
night. I did get down into Texas on 
3890 where I worked Geoff, WSOMR, 
and Mason K5YHX. 

While I enjoyed my night on 160 I 
hope I remember to try my 1/4 wave 
vertical on 75 m. next year to try getting 
out to the Rockies and beyond. 73, Rob, 
K5UJ 


Hi Ray, 

Heavy Metal night 2020 was very good 
this year. On 75 meters the band was 
open close in and long to some extent 
from the mid-west. WB9LZA Jim on his 
Desk KW and I, on my KW-1 started up 
a QSO on 3890 KC around 5:45 PM 
CST and were joined by Jerry, W9JMK 
ona Valiant, Chuck WB9IFE ona Globe 
King .400;) Rex’ WAGGYCG,. Steve 
W8TOW, Bill KE7KK near Rapid City 
South Dakota, Mark K5YGC in Texas, 
Bruce N9KGR and Jerry KC8ZUL. 

On 3885 KCI heard several stations 
work W1AW from the Midwest including 
W8TOW, NOKGR and Masa ABIMQ. 
Unfortunately I was not able to work 
W1AW but it was great that they 
participated! Jeff, WOXRT 


Hi Ray, 
The band was great, both close-in and 
distant propagation. WAIHLR, 


KD@EZS, KWCOM, some others and 
WAGJUS had a Coast to Coast QSO. 
Thanks for setting up this event. 
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3875: 

P30 
K@AS, SD 
KD7HH, WY 
N7AOK, WY 
NOBF, CO 
K@OJ, CO 
K@SX, CO 
AF9IO, NM 
KE/KK Co 
W@OFD, CO 

3877 

Wey 
WZ8J, OH 
W@OKU, CO 
KD@EZS, KS 
WONKL KS 
WOVMC, WI 
KE7KK, CO 
N@BQV, MO 
N®OYXO, MN 
NOKGR, WI 
K7HDR, AZ 
KD@EZS, KS 
WAIHLR, ME (Big steady 

signal with his directional array) 

W@OLPG, SD 
K@COM, MN 
N@YXO, MN 
WAGJUS, San Diego 

735 Rody WoCe 
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Signal Corps, U. S. Army 
Field Strength Meter 


By Larry Hy Will, P:E., W3LW 


lhwill@verizon.net 


Introduction 
Recently, my longtime ham friend and 
one of many mentors, Chuck Teeters 
(W4MEW, SK), passed on and I was part 
of a ham family and ham friends team 
that made sure that any 


very little detail on this unit. I was able to 
correlate the 100 to 156 Mcs tuning 
range with that of the SCR-522 AM 
aircraft transmitter, one of which I was 
able to get working legally on 2 meter 
AM back when I was a newly minted 
Novice. Until well after WWII, the 2.5 


meter amateur band that was used as part 


items that Chuck had 
acquired over the years 
did not make it to the 
land fill. 
Summary 

Over the years, 
Chuck had acquired, 
converted, repaired, 
used, and sold many 
military items. The I- 
95AM was on his 
workbench in the shop 
and | 
Chuck demonstrating 


remember 


it to me to evaluate 
mobile-mounted 2 
meter antennas. 
Searches on_ the 


Internet, including 


BAMA, resulted in 


Figure 1: Front Panel of the I-95 Field Strength Meter 
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of the aviation band 
became 108-118 Mcs 
for navigation and 
118, to at least 136 
Mcs, for voice. 

I should note that 
these units, besides 
being used by the 
Army Air Corps field 
maintenance folks, the 
USAF and Navy also 
used these units right 
up well into the 1950s. 

Since these meters 
did not use 
headphones, when 


transmitting voice 
AM, modulation was 
selected on the SCR- 
522 and transmitted 
so that the transmitter 
power was a steady 
signal level. When the 
radio operator spoke 


| 

J | 

| 
; 

4 
| 
i 
a 

| 
L 
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into the microphone 
the indicating needle 
on the front panel 
would fluctuate with 
the voice, thus providing confidence that 
the aircraft transmitter was operating 
satisfactorily. 
The 1 Sept 1951 MFP Version 

The original Signal Corps units were 
initially labeled I-95 and later I-95A. I 
am speculating that the hand painted M 
suffix was added when the unit was 
moisture and fungus proofed (MFP) in 
1953, see figure 1. 

The -AM version I have was made by 
Bendix Radio division of Bendix Aviation 
Corp. of Baltimore, MD, and the set has 
no contract number listed and has serial 
number 3408. A US-Briton Lend-Lease 
Seal is on the top of the right-outside of 
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Figure 2: Rear of the front panel showing 1S5 and its 7 pin 
socket, the variable cap and tapped RF input coil, along with 
the On-Off switch and the meter’s electrical zero pot. 


the cabinet. 
The As-Found Condition 

Unit was somewhat dirty including 
paint scaling especially on the top of the 
cabinet. The scaling paint revealed a 
copper-plated steel cabinet. The inside 
was completely covered with MFP 
varnish. The controls include an On-Off 
toggle switch that switches both A and B 
batteries. The signal meter utilizes a 1 
mA movement and immediately beneath 
it is a pot to set the meter reading to zero 
mA with no RF signal present. The main 
tuning dial is connected to a very well 
constructed variable capacitor and has 
been calibrated to read frequency from 
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inches and at 156 Mcs 


100 to:.156 Mcs. The 
telescoping whip 
antenna, when fully 
extended, measured 25 
inches long from the top 
of the cabinet. That 
lengths a good 
“average” between 100 
MHz where a quarter 


wave is about 29.5 


where a quarter wave is 
about 18.9 inches. A 
single BA-23, equivalent 
to the Eveready “A,” a 
#6 cell 1.5V battery, 
supplies filament and a 


series-connected pair of 
22.5V BA-2 batteries 
that supply B+ to the 
1S5 plate and G2 that operates in triode- 
connected. The front panel pot is used to 
set the meter to read 0 mA with no signal 
being received. The installed 1S5 easily 
tested to specs, as shown on my Hickok 


Figure 3: The 1S5 is a 90 volt miniature 
7-pin glass tube designed especially for 
detector/audio service in compact 
equipment. It was introduced by RCA 
in 1939 as type 222. 
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Figure 4: View of the original battery compartment 


See 


752A GM tube tester. 
Not Finding a Tech Manual! 

No I-95 military TM manual could be 
found, so I decided to trace everything 
out and jot down what I believe is more 
or less correct representation of the -AM 
unit I have. I did not wish to take apart 
the classic lacing cord wrapped internal 
wiring harness so I made the connected 
checks with simple ohmmeter checks to 
insure continuity and given the zero 
balance circuit is working properly, lam 
assuming that the wiring is pretty close to 
correct. All resistors were checked as well 
as all critical capacitors. 

My request is, if anyone knows of an 
available Signal Corps, USAF, or Navy 
version I'M, or even a schematic, please 
send along. For anyone wanting a hand 
drawn readable one with no warranty, 
please send me an email. 

The terminal strip supporting the I- 
95AM has 3 terminals utilizing 2 screws 
each. They are labeled B-, +-B and B+. 
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Following the wiring with the ohmmeter 
to measure voltage and current at critical 
points, I first determined that the 25k- 
ohm balance control appears to have 
been used as a full potentiometer when 
manufactured, but my unit shows that a 
wire going to the high end had been 
removed and the control is now set to 
operate as a rheostat. Also, the 185 
filament terminals in the TungSol pin- 
out booklet show the DC filament voltage 
to be Pin 1 F- and Pin 7 F+. However, 
pin 7 is connected directly to chassis, 
although labeled (A and B battery) minus. 
The 1S5 Pin 1 connects to A battery + 
and to the arm of the Balance control. 
With power applied, adjusting the 
rheostat to cause the 1 mA meter to read 
zero, results in the 1S5 filament current 
to be 42 mA and the B+ to the 185 plate 
and G2 combined to read 0.7 milliamps. 
A one watt hand-held transmitter with a 
very short antenna, keyed for CW, reads 
around 0.4 to 0.6 mA at a distance of 5- 
6 feet from the I-95AM. 
Mechanical Cleanup 

The underlying lock washers and nuts 
were just fine. The cabinet exterior 
including the battery compartment cover 
of the unit is painted a very fine flat- 
black wrinkle finish. The front panel and 
the interior of the chassis is painted a 
smooth flat-black finish. I attached all 
replacement batteries with Velcro to avoid 
drilling any holes. A single “D” cell 
replaces the BA-23 as the 1S5 filament 
only draws 60 mA, per tube data sheets. 

An Unusual RF Circuit 

In the process of tracing out the wiring, 
I determined that the whip antenna itself 
is completely insulated from the cabinet, 
as would be expected. However, with the 
whip fully extended, further inspection 
shows that a short jumper is attached to 
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an insulted block supporting the whip 
and this jumper is attached to one of the 
tuning capacitor corner supports that is 
also used to mount the 1S5 tube socket. 
So, instead of a small loop placed near 
the main tuning coil, it appears that this 
arrangement provides loose coupling to 
the tuning coil/capacitor assembly. I am 
speculating that this allows for a high Q 
tuning circuit without havea much higher 
sensitivity, which could give rise to 
reception of other signals that might be 
nearby which could confuse operators as 
to what transmitter they were seeing. 
Does it still work? 

Yes, for sure. My 2 meter VHF 1 watt 
hand-held made it easy to check the unit 
for calibration and sensitivity. I again 
turned to the SCR-522 for the I-95AM 
use in confirming that the radio works 
while on the flight line. Since I have no 
document that provides the output power 
of the SCR-522, I looked for a reference. 
The transmitter RF output tube, an 832 
dual-beam power tube in the RCA 
transmitting tube manual, shows that in 
AM mode, and with 420 volts on the 
plates, has a rated output power of 16 
Since the PE-94) 20 ia: 
dynamotor unit supplied has a maximum 
output of 310 VDC, I suspect that the 
SCR-522 transmitter makes about 10 
watts output into its aircraft blade 
antenna. The I-95 field strength meter 
sensitivity compares favorably with what 


watts. 


an operator on the ground near the SCR- 
522 antenna would see based on what I 
saw with the 1 watt hand-held. 


[Editor’s Note: Chuck Teeters 
(W4MEW, SK) was a frequent ER 
contributor, writing 85 articles over the 
years. His first was in ER #79, Nov. 
995. 
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The John Rollins Memorial CW/AM DX Contest: 
January 2020 


By Joe Fell, W3GMS 

John Rollins (W1FPZ) became an SK in 2008 and to honor him and his many 
outstanding contributions to the AWA, the previous Ol DX CWAContest was 
renamed the “John Rollins Memorial DX Contest.” 

AM phone operation has been added to the John Rollins event this year! Ops using 
CW will have an enhanced multiplier. In summary, we have added a new band and 
a new mode! 

Scoring is simplified, with the various multipliers based on modes, while using gear 
manufactured or designed before 1970. These changes came from feedback that was 
received from participants of past events with the overall goal of increasing participation 
levels and making the event more fun. 

Common gear manufactured prior to 1970 allows rigs such as Heathkits, KnightKits, 
Hallicrafters, Drake, EICO, WRL, etc. A lot of those rigs had CW and AM capabilities 
making them a good choice for this event. You can still use those older rigs from the 
1920s and 1930s if you choose. Any homebrew gear using tubes available prior to 
1970 also qualifies. 

Dates: Wednesday March 11", 2020 @ 2300 GMT thru Mar 12", 2020 @ 2300 
GMT and Saturday March 14%, 2020 @ 2300 GMT to Sunday March 15", 2020 @ 
2300 GMT 

Bands: On all the AWA events, 80 meters has always been one of the more active 
bands. In the evening, you can work plenty of DX on 80 meters! The bands used in 
the event now include 80/75 meters. The traditional bands of 40 and 20 meters are 
retained. Suggested frequencies for CW are 3550-3570, 7030- 7060; 7100-7125 and 
14030-14050. Suggested frequencies for AM are 3705, 3837, 3885, 7285-7295, 
14286 and 14330. These are suggested frequencies, you can make a contact anywhere 
on the band where that mode is permitted. 

Rules: Further details can be found on the AWA website at: http:// 


www.antiquewireless.org/awa-on-the-air.html From this page, select the John Rollins 
DX Event page. ER 
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On The Bench 


Johnson Viking Knob Pointer 
Replacement 


By Jeep Platt, K3HVG 
Monrovia, MD 


jeepcomms@outlook.com 


How many times has it come to pass 
that you’ve acquired a Johnson 
transmitter and find that the pointer 
inserts have disappeared? Or, over the 
years, one or two have fallen out... 
somewhere. Have heart, there is a current 
source and method to fabricate and 
replace these inserts. 

I recently obtained a very nice factory 
wired Valiant. For some reason, each and 
every pointer insert was missing. So, 
where to find a source of the correct 
material to fabricate new ones? As fate 
would have it, my compatriot Tom 


Marcellino (W3BYM) had, at sometime 


in the past, provided me with a packet of 
pre-cut rod material for a Johnson 
Ranger. Very nice, indeed, but not quite 
enough of them! Tom had mentioned his 
odyssey of finding the material but some 
of the resources he mentioned, at this late 
hour, did not pan out. Searching the 
internet, I discovered _ several 
manufacturers of nylon extruded rod of a 
usable diameter. I chose MSC Industrial 
Supply Co. The attached photo shows 
the specification tag with vendor part 
number (63393300). It’s pretty cheap 
and, although the color is not exactly 
hospital white, when installed, it appears 
just as good as the original. 

The rod comes in 2 foot lengths and 
must be cut with a stout and very sharp 
blade (rod material, not fingers!). The 
each insert should be cut to 3/16". Now, 
the issue with the Johnson knobs is that 


the insert hole is very slightly less than 
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63393300 tl 
NATURAL 6/6 NYLON ROD ~ 1/8" DIAX 2 FOOT 


P.O. Number : KSHVG—06-01 


Packing Slip Number: 2411142 MEE 


grou Line # : 4 


The Replacement Johnson Inserts 


the 1/8" diameter of the new rod material. 
Thus, the hole in each knob must be 
carefully reamed out via a #30 drill to a 
depth of 5/32" 
simply observe the caution below. I highly 


. If you go a bit too far, 


recommend thata drill press ora mounted 
Dremel tool be used. A pin vise will work 
with some care. After reaming the knob 
and using Gorilla clear glue sparingly, dip 
just the tip of the pointer in the glue and 
then insert it using a hemostat or long 
nose pliers, leaving 1/32 visible outside 
the hole. Be careful not to insert the 
pointer too far as they can be difficult to 
dig them back out. If it does happen, a 
safety pin point will assist in removal. 


Been there and done that! When all’s 


done, you'll have a nice, original looking 


panel. The quandary now is where do I 
put this rig? 
Interchangeability of Popular AC 
Power Supplies 
By Jeep Platt, KZHVG 


As often happens when purchasing an 


Electric Radio #369 


[AULA TE 


older tube-type 
{ransceiversrthe, AG 
power supply may, or 
may not, have been 
provided or readily 
available.” There “are 
several options that 
can be brought to bear. 
The Collins S-line 
Cisne Stina (tear is} 
Hallicrafters SR-X 
series, Heath tube final 
rigs, and a myriad of 
others areayitalll 
candidates. In fact, I 
use a Heathkit HP- 
23A' with a Collins 
ARC-2 transceiver, an 
S-line, and ARC-5 
equipment. he 
commonality of voltage requirements 
makes is entirely possible to use a supply 
originally designed for an entirely 
different piece of equipment. The basic 
and common specifications for many of 
these rigs include filament voltages of 
either 6.3V or 12.6 VAC, from 600V- 
800V DC high-voltage and 250V-300V 
DC low voltage and a nominal —100V 
bias. Current capability is sufficient to 
support two 6146s, or similar amplifier 
tubes, plus an additional 7-10 tube 
support functions, in a typical 100 watt 
Only those 
rigs that need 28V DC will require an 
additional low voltage supply. 

These days, in addition to difficulty in 
finding the exact power supply you'd like 
to have, the potential cost of same may be 
an issue. The Collins 516F-2 AC supply, 
for example, can cost upwards of $300+. 
The Hallicrafters PS-150 can cost over 
$200 on a good day. So, if a substitute 
can be found at a reasonable price, there 


transmitter or transceiver. 
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Specific characteristics: 

Collins 516F-2 800v DC 300v DC 
Heath HP-23, A 800v DC 275V dc 
Heath HP-23B/C 800v DC 275v DC 
Hallicrafters PS-150 800v DC 280v DC 
Tempo One 600vDC?_—- 300V DC 
Drake AC-4 600v DC 250v DC 


-100v bias 6.3 VAC (adj. bias) 

-100v bias —_-6.3/12.6 VAC (adj. bias) 

-100v bias 12.6VAC (fixed bias) 

-100v bias —- 12.6 VAC (fixed bias) 

-100v bias —_-6.3/12.6 VAC (re-wire for 6.3v) 
-65V bias’ ‘12.6 VAC (adj. bias) 


Table 1: Power Supply Characteristics 


is an out. Building a supply with junk- 
box parts is always an option but good, 
used iron is becoming more difficult to 
find. New parts from manufacturers 
such as Hammond, although superior in 
quality, are simply not cheap. Required 
iron to emulate the Collins 516F-2 can 
run over $450 for transformers and 
chokes, alone. So, why not consider 
alternatives? 

There are several AC power supplies 
available on on-line venues and at 
hamfests. The supplies I mention here, 
but are not limited to, include the Collins 
516F-2, the Hallicrafters PS-150, the 
Tempo One, the Heath HP-23( ), and 
the Drake AC-4. Each of these supplies 
provide the basic three or four voltages 
and at reasonable current. 

Now, there are differences in each of 
the above supplies but each can be dealt 
with. These differences include connector 
and cable considerations, fixed or variable 
negative bias voltage and only 12.6V for 
filaments. Additionally, in each of these 
mentioned supplies, there will be 
differences in the two high voltage 
outputs. However, these differences 
generally do not adversely affect 
satisfactory operation. 

As can be seen in table 1, there is 
general commonality, but the Heathkit 
HP-23 and 23A may be the most 
attractive alternate. Although pushing 
the envelope, the HP-23 and 23A will do 


a creditable job, even when used with a 
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Collins KWM-2( ). 

Some radio sets have the bias voltage 
adjusted viaa poton the radio set. Others 
require the bias be adjusted at the power 
supply. On power supplies with fixed 
bias (only) the typical bias bleeder resistor 
is changed to a nom. 33k pot and two 
series 33-k, 2-watt fixed resistors from 
the pot to ground. The wiper on the pot 
is then brought out in lieu of the fixed 
bias voltage. Filament voltage can be a 
determining factor. As can be seen, some 
supplies offer dual filament voltage, others 
not. An appropriate supply must be 
selected or else a proper filament 
transformer be added. The Tempo One 
supply has dual filament windings 
providing 12.6 VAC. However, these 
windings can be rewired and properly 
phased to provide 6.3VAC. 

One other consideration, especially 
with older equipment where replacement 
switches are hard to find, the addition of 
a switch isolation relay is indicated. In 
this configuration, the front panel power 
switch of the radio carries the small relay 
coil current, not the inrush current of the 
entire radio. 
applicable to all the examples mentioned, 
herein. 


This modification is 


Finally, interconnections and power 
cables are of concern. The Heathkit HP- 
23 series supplies and the Tempo One 
supply have plugs on the power supply 
chassis. The Collins 516F-2 and the 
Hallicrafters PS-150, and the Drake AC- 
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4 all have pre-wired power cables. Unless 
they are being used with organic 
equipment, an appropriate cable adaptor 
must be fabricated, being careful to ensure 
pin assignments comport with both the 
radio and the power supply. The Heath, 
Collins, and Tempo power supplies 
require male and female Amphenol 11 
pin plugs and jacks. The Hallicrafters 
and Drake supplies require a 12 pin Jones 
plug. The radio set connector, of course, 
is whatever the radio requires. Schematics 
for each of the above mentioned supplies 
are available, on-line. When constructing 
cables, I’ve found that heavy gauge; multi- 
conductor antenna rotor cable works 
quite well. I also recommend that an 
inrush limiter be added to the hot side of 
the a.c. input. It tames potential surges 
on your vintage equipment. 


1. The Heathkit HP-23 and 23A might 
be called the universal “O-positive donor” 
of power supplies! 

2. Some Tempo supplies have a HV 
tap for 800V. 

3. The Drake supply bias pot may be 
wired above the two series resistors to 
allow a higher bias voltage. 


Replacing The Astron Regulator Board 


By Tom Dailey, WOEAJ 
radio@daileyservices.com 

While this is hardly “vintage” and 
much less “hollow state,” there are many 
folks out there who have Astron linear 
supplies. They’re pretty reliable, but 
boards DO quit, so here’s a couple of 
pages with IC voltage readings AND the 
procedure for actually installing a NEW 
board (from Astron), which was only 
$25 when I did the last one. 

NOTE: All of the various (linear) 
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current-rating supplies use the SAME 
regulator board. The schematic is avail 
on-line from BAMA and other places 
(including Astron). 

I ultimately produced this text to 
assist friends and fellow owners in the 
field who might wish to purchase this 
board. 

As it turns out, the newer board works 
great, but in order to make it fit and 
work, you should read the following; 

The TIP-29 transistor that was on the 
cabinet floor, is now on the board. 

The stud-mount SCR that was on the 
cabinet floor, is now on the board. 

The 2-piece SCR heat sink is too tall 
and high enough to prevent installation 
of the top cover. 

The mounting-holes (atop one of the 
big electrolytics) are not far enough apart 
for mounting. 

This means that the board is no longer 
directly replaceable, without a few 
“alterations.” 

1. On the floor-mounted SCR, cut 
the (large) red and (small) violet wires - 
these are no longer used. 

2. Run two (2) new 16 gauge wires 
(one red, one black) from the output 
terminals to the regulator board.* 

3. Locate the two pad-holes in the 
board, to the 3-pin (flatpack) SCR. 

4, Connect the new red wire in the 
hole to the center pin of the SCR.* 

5. Connect the new black wire in the 
hole to the outer pin of the SCR.* 

6. Install the other wires to the pad- 
holes corresponding to the old-version 
board holes. 

Match up the pad-hole designators, as 


well! 
7. Be sure to connect the green wire. 
* YOUR RS/VS/VM supply MAY 
already have these wires. They simply 
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run from the output terminals to pads on 
the regulator board. Look closely, and 
you ll see that the connection pads go to 


the correct terminals of the SCR. (Now 


mounted ON the board.) 
You will also have to remove the newly- 
added heat sink atop the board - Astron 


must be using smaller electrolytics now, 


as the top portion of the new (2-piece) 
heat sink will protrude above the chassis, 


Regulator Board IC voltage chart — 


and _you won't be able to install the 
cover! I removed the top heat sink, then 


added additional heat sinking to the 
bottom portion; it’s close to the rear panel 
but not touching. 

You will also have to lengthen the 
board-mounting hole (toward the rear of 
the supply), as it does not “reach” across 
both mounting screws of the electrolytic, 
as before. 


Semiconductors w/NTE substitutes: 


U1‘ CA723CE NTE-923D 
is No Load Full Load ae eens Nr 
i ; CR2 —1N5393 NTE-580 
2 tock 14.0 CR3 _-1N414B NTE-177 
3 13.8 13.7 CR4 — 1N5232B NTE-5011A 
4 73 72 CRs _- 1N4002 NTE-116 
5 79 79 CR6  P6KE39A NTE-4942 
6 75 75 CRi01 1N1184A NTE-5982 
CR102 1N1184A NTE-5982 
v4 0.0 0.0 SCR1 NCR225-2FP NTE-5554, 5556, 5558 ? 
8 - - Qi —_- 2N3906 NTE-159 
9 ; : Q2  ~—«*TIP-29 NTE-291 
10 14.8 16.5 Qi0i 2N3771 NTE-181 
4 59.0 350 Qi02  2N3771 NTE-181 
Q103 ~-2N3771 NTE-181 
* vite 7 : Qi04. -2N3771 NTE-181 
14 - : 
FEELR 
RY Zp 
7 = e 
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Homebrew 
Showcase 


The “Homebrew Showcase” is a new column intended for builders to share 
their projects in ER. I’d like to encourage readers to send in photos and brief 
descriptions of their projects. 


Homebrew 811A Linear Amplifiers 
for Low Power Surplus Equipment 


By Jerry Fuller, WOJRY 
w6jry@att.net 


These two 811A linear amplifiers I 
built with the help from my friend Lee 
Hutchins (AGIRL) is just one of seven or 
eight projects that we have collaborated 
on in the last 15 or more years. I wanted 
a small, self contained tube amplifier 
that we could use with some of the low 
power military and QRP radios such as 
the Parasets, PRC-64, GRC/9, or any 


other radio with an output from 4to 12 


or 15 watts. 

This homebrew amplifier will put out 
120 watts, or more, on CW and 35 watts 
on AM phone. 

All the parts are junk box parts, the’ 
transformers are old TV transformers. | 


MeOe ORD. DATE 11-20-13 aC 
7 | ; - 42 
PS U.S.A. SERIAL NO. | W6JRY [7 ee 
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wanted it to havea retro military look, so 
Lee supplied the TCS cabinets, and he 
had the front panel detail work done 
after I built and tested the amplifiers. 

When I decided to build a 100 to 150 
watt tube amplifier to go along with the 
lower power radios, I looked all over the 
place. I wanted to use an 811A as it is 
from the WW era and still easy to come 
by. I found the original schematic in the 
ARRL’s 1965 Radio Amateur’s Handbook, 
page 190. I added an antenna relay and 
other changes to suite what parts I had. A 
number of ham friends that subscribe to 
ER that I have worked on the air with it 
were quite interested in it. I have attached 
the schematic. Lee Had the data plates 
made up by a local trophy shop. 

73, Jerry, WOJRY 


[Editor’s Note: On the page 43 is Jerry's 
annotated version of the original ARRL 
schematic showing his changes. There is 
also the original parts list from the 1965 


handbook.} 
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Cl: 250-pf. variable, 0.045-inch spacing (Johnson type 154-1) 
C2: 3-gang capacitor, 365 pF. each section (Allied Radio 60 L 726) 
CR1, CR2: 200 p.i.v. 750 mA. silicon (RCA 1N3253 or equiv.) 
CR3, CR4: Each three 600-p.i.v. 500-ma. silicon diodes in series (RCA 1N3195 or equiv.) 
Jl, J3: Coaxial receptacle, chassis type (SO-239) 
J2: Open-circuit jack 
L1: 5-9, pH., adjustable (Miller 4505) 
L2: 3-5 pH., adjustable (Miller 4504) 
L4, L4: 1-1.6 pH., adjustable (Miller 4502) 
L5: 0.4-0.8 pH., adjustable (Miller 4501) 
L6: 22 turns No. 14, 2-inch diam., 8 t.p.i. tapped 2, 3, 5, and 10 turns from Cl end (Air-Dux 
PI 1608D6) 
P1: Mounting plate a.c. plug (Amphenol 61-M1) 
REC1: Dual winding, 29 turns No. 14 Formvar or Nylclad, space-wound on ferrite rod, See 
text. 
RFC2: 4 turns No. 14, 5/8-inch diam., 1-1/4 inch long, wound outside two 100-ohm 1-watt 
resistors in parallel 
REC3:1 mH r.f. choke (National R-154U) 
S1: 2-pole 6-position rotary ceramic (Centralab PA-2003) 
$2: 1-pole 6-position rotary ceramic (Centralab PA-2001) 
S3: D.p.d.t. toggle 
S4, S5 S.p.s.t. toggle EER 


T1: 560 v.c.t. 400 mA. 6.3 v. 8.5 a.; 6.3 v. 4.5 a. (Stancor P-8167) 
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2020 Novice Rig Round-Up 
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Boat Anchor Magic 


By Chip Lohman, NN4U / AFA3CL — 
(MARS Volunteer) 


chiplohman@gmail.com 


How a tube radio turned the clock 
back 38 years, and the new friends I 
met along the way. How Three Chance 
Meetings Brought 
Lifeeeping. 


History to 


Chance Encounter #1: The year was 
1978. Because of the time zone difference 
with my family in Virginia, it was likely 
1:00 amas I approached the tiny building 
at the base of a massive antenna tower. 
Not knowing what to expect, I opened 
the door to the MARS (Military Affiliate 
Radio System) station on the island of 
Okinawa, Japan. Like the scene from the 
Wizard of Oz when the film turns from 
black & white to color, the warmth of 
the floor-size Collins equipment and the 
friendly MARS operators offering phone 
patch contacts for overseas servicemen 
made a positive impression on me that 


would last a lifetime. 


Silent Key KESRZ: KE5RZ working his 
HW-101 that would be restored by the 
_author 38 years later. 
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For the rest of that year, | completed 
my unaccompanied tour on Okinawa 
and, in my spare time, assembled my first 
radio - a Heathkit “Hot Water” 101. 
Because I was deployed from Marine 
Corps Base Camp Pendleton, California, 
I received my FCC Novice license for 
Region 6, as KAGHWO. 

Chance Encounter #2: At about the 
same time (1981), destiny was already 
planning for me to cross paths with 52- 
year-old Milford Grisham, a Texas Ham 
who had just passed the FCC exam and 
Morse code skills test to be licensed as 
KE5RZ (SK). At the time, Milford was a 
missionary in Argentina. He obtained 
his license while on furlough so he could 
— like me - communicate with his family 
through phone patches. 

Says his daughter Becky: “It was a 
blessing to be able to communicate in 
real time and also hear each other's voices. 
This was before the days of email or the 
internet when our only communication 
was through letters, which could take up 
to 3 weeks by Air Mail, if they made it at 
piles 


Milford went on to join the Ham Radio 


sGlubMotaAtcentinay athe Christian 


Fellowship group with the Amateur Radio 
Missionary Service; and became an ARRL 
National Volunteer Examiner. 

From Becky: “Needless to say, he was 
always proud of being part of the ARRL 
and kept his license up-to-date, even 
though it had gotten to where he was not 
able to be active anymore. Several years 
ago his tower was blown down. Even 
though his intentions were good, he did 
not have the energy or strength to repair 


» 
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February 2020 45 


W3HM and Gold Dust twins: W3HM 


with a restored, rare pair of Collins 
Gold Dust Twins 


Johnson Viking II: From the W3HM 
warehouse, a Johnson Viking II. Note 
the better-than-new shine on the cabinet. 
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A few of W3HM’s 400+ restored tube 
radios ready to share their magic. 


Having retired in 2018 and mostly for 
nostalgic reasons, I began searching for a 
Heathkit HW-101 when I met Milford 
Grisham’s daughter — Becky, through 
eBay. I ultimately won her auction and, 
with rusty skills now 30-years old, I went 
looking for help with a restoration. 

Chance Encounter #3: Howard Mills 
(W3HM) entered the Army in 1967 to 
begin a 24-year career as a Signal Corps 
Officer. His profession in radio 
communications led to a lifetime of HF 
experience that he later shared with the 
Department of Defense Joint Chiefs of 
Staff and continued as the traveling on- 
site HF expert for State Department 
locations around the globe. Not one to 
retire, Howard and his wife packed-up 
their Springfield, Virginia, home and 
moved to a mountain top in Harper’s 
Ferry, West Virginia, where he established 
W3HM Radio Labs. 

I was of Howard’s 
accomplishments when I began looking 


for help to restore Milford’s HW-101. 


unaware 


February 2020 


This photo shows off W3HM’s signature semichrome finish of the 


internals. 


True to Howard’s national reputation as 
a premiere tube radio restorer and his 
credentials with the Collins Collector’s 
Association, an Alabama ham and 
professional radio repairman in his own 
right - Bob (W4BBN) referred me to 
Howard with this tribute. 

There is one fellow in West Virginia 
that does complete restorations and his 
work is the best I have ever seen. He ts 
W3HM, Howard Mills. 

Somewhere in Howard’s lab you'll find 
several tubes of semichrome polish with 
which he applies his signature mirror 


finish to the internals of his restored’ 


radios. At last count, Howard has amassed 
a collection of 400+ radios that have 
been professionally restored and are 
awaiting adoption. In light of his 
reputation and skill, I am very grateful 
that Howard set aside time for my HW- 


101 restoration. 
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So that is how a 38-year-young tube 
radio introduced me to several new friends 
and revived the magic of a 15-meter 
dipole in the attic, looking for CW 
contacts from the other side of the ocean. 

Why usea tube radio nowadays? Maybe 
it’s the same as picking-up a cane fishing 
pole and leaving the bass boat, fish finder, 
trolling motor and fancy lures in the 
garage. Somehow, watching that bobber 
from the banks of the creek, waiting to 
see if you'll catch anything... is magic. 

Some nostalgic, better-than-new Boat 
Anchors W3HMtLabs 
warehouse: 

Notes: | 

Link to Collins Collectors Association: 


http://www.collinsradio.org/howard- 
mills/ 


from the 


ER 
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ER MAILBAG 


SOE Pianists, GCR and Funkabwehr Search Operations 


Hello M. Mike MURPHY, WU2D, 

My friend Jacques Feyssac (in copy of this message) has had the good idea to transfer 
me your article “The Lyon connection, Part 2” published by US Electric Radio, 
November 2019. 

I’m the son of Lieutenant-Colonel Gabriel Romon. I’m very grateful to you to have 
referenced in your article the action of my father and of his boss, in that time, Paul 
LABAT, in the French Resistance. 

I was three months old and I was in my cradle, on this awful 12" December 1943, 
when the Gestapo knocked at the door of our family house, to pick up my father, and 
we never see him again. So I have never known my father. 

I have studied the cursus of my father and of his radio operators, volunteers to risk 
their lives to liberate France, but I’m not able to understand how these courageous 
people could be so clever “pianists” and with which devices they succeed to send 
information to London Allies headquarters, by wireless means. So | learnt a lot reading 
your very well documented article. Please, note that GCR does not means “Groupement 
des communications radioélectriques” but “Groupement des contréles radioélectriques”. 

Concerning the intelligence network “Alliance”, you perhaps know the very good 
book of an American historian : 

- Lynne Olson, Madame Fourcade’s Secret War. The Daring Young Woman Who Led 
France’s Largest Spy Network against Hitler, New-York, Penguin Random House, 
ZOE, 

If you can read in French, I also recommend you: 

- Marie-Madeleine Fourcade, L’arche de Noé: Réseau Alliance 1940-1945 {1982, 
1968], Paris, Plon, 1998 ; 

- Michéle Cointet, Marie-Madeleine Fourcade, un chef de la Résistance, Paris, Perrin, 
2006. 

Concerning the French military wireless equipment, the best French reference is : 

- Aimé Salles, Transmissions 1900-1940. Histoire des matériels. Vol. 1 TSF-Radio. 
Aimé Salles, auteur auto éditeur, 2016 (see the flyer here included). 

Concerning the story of GCR, I dare recommend you my own work: 

- Frangois Romon, Les écoutes radio dans la Résistance francaise, 1940-1945, Nouveau 
Monde Editions, 2017. 

Happy New Year 2020, and waiting for further exchanges of works and information 
about these wonderful pianists of SOE and of the whole French Resistance. 

Sincerely Yours, Francois Romon 

Professeur émérite de l'Université de Technologie de Compiégne (UTC) 


www.innovationmanagement.fr 
5 rue Charriére, 75011 Paris, M.06.82.77.18.61 


francois.romon2@gmail.com 
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VINTAGE NETS 


AM Carrier Net: ieee mornings, 8: 30AM local Eastern time, 3835 ke. QS: QSx W2DAP. Friendly format. 

Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 kc; Sunday 19:00 EDT. QSX Joe, W3GMS 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @sunrise. 75M 3855 kc@6 AM MST. 40M 7293 kc 10 AM MST. 6M 50.4 
Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 ke. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 ke daily, Mornings Only at 6:00 AM MT MT, QSX 
K@O}J. Also try Sunday morning at 6:00AM MT on 3885. 

Collins Collectors Association Nets Quoted from the 8/18 CCA Signal Magazine: Sunday 14.263 Mc @ 2000Z. SSB nets 
held Tue.& Fri. 3775 kHz, 8:30 - 10:00 PM CT. Fridays 3895 kHz PM PT. The CCA First-Wednesday AM Night: check 
+ 3880 kHz at 6-8 PM in the East, 7 PM in the Central and 8 PM in the Mountain and Pacific time zones. 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (WIDCQ), Bob (W4WTO), 
Evan (K9SQG) Drake Users Net: Check 3865 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) Drake WestCoast Net: 3895 
KHz +/- QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. OSX Steve, W8TOW 

Eastern AM Swap Net: Thu. evenings on 3885 kc @7:30 PM ET. Net is for exchange of AM related equipment only. 
Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. QSX 
for both nets Warren, W1GUD 

Fort Wayne Area 6-Meter AM Net: Meets nightly @ 8 PM Local ET 50.580 Mc. Modes: Tues: SSB, Wed. FM, Thurs, AM. A 
Long-time net, meeting since the late ‘50s. Most members use vintage and homebrew equipment such as a G-50 on AM! 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Now meeting Only Wed, 5PM PT, 14.330 Mc. Listen for Clark (KE7TRP in AZ) and 
KB3RHR in PA. Many newer AM’ers have found this net! 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3K-YR) 
Midwest Classic Radio Net: Sat. Mornings 7:30 AM, CT, on 3885 ke. Only AM checkins, Swap/sale, hamfest info, tech info, 
QSX John, K9KEU. For info email NXCQX@hotmail.com. 

Mighty Elmac Net: Wed. @8PMET (not the first Wed., reserved for CCA AM Net), 3880 +5 ke, OSX: Rex WA6GYC 
MOKAM AM¢ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 ke 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 ke. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 ke +/- QRM. QSX Ted, W3PWW. It isn’t necessary to 
check in with military gear, but that is what this net is all about. Late checkins are welcome. 

Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Steve, K3ALV 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM 0n 50.4 Mc. QSX op is Will (AA6DD). 

Swan Nets: Users Net Sun 2100z 14.293Mc + /- QRM. QSX op rotates Jim (WA5BDR), Ron (KC7PSY), Bill (W4WHW), 
Jay (WB6EMWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu (K4BOV) 
Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 ke, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. Net Control Rotates, QSX Lynn (K5LYN), 
Andy (WB@SNE) or Al (W8UT), Roger (KD7HH), and Mike (N6CMY). 

West Coast AMI Net: 3870 kc Wed 7PM PST 8PM PDST. Early check-ins: Skip (K6LGL) 6PM PST 7PM PDST. Net 
control rotates: Brian (NI6Q), George (WA6HCX), Sharon (K6IRD), Steve (KF6SYD), Vic (K6IC). 
Westcoast Military Radio Collectors Net: Sat. 6:00PM PT, 3985 kc +ORM. OSX Dennis, KD6TKX. www.mrcgwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 


Wireless Set No. 19 Net: Second Sun. 7270 ke (+/- 25 Ke) @ 1800Z. Alternate 3760 ke, +/-25 kc. QSX Dave (VA3ORP). 
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CLASSIFIEDS 


Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
the NEXT issue. 


How to SubmitAds: WEGREATLY ENCOURAGE ALL ADS TOBE 
SENT BY EMAIL. Ads are printed the way they are received. If an ad 
must be sent by regular mail, neatly print or type the information so it 
is LEGIBLE. Ads that are not legible will not be included. We are not 
responsible for ads sent by mail that are lost by the postal system or ads 
that are not legible. Not all readers use email, so include phone 
numbers if a response is desired. 


Do not mail ads a week before deadline and expect them to 
show up the following month. 


Ads run ONE month UNLESS CLEARLY STATED otherwise. 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Please email for the display ad rates, they are different 


from regular classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as above. If you 
are over 20 words, send payment for the extra words at 20 cents 
for each word by check or money order in the mail, or via PayPal. 


No Free Words for Non-subscribers: $15.00 minimum for each ad up 

to 20 words. Each additional word is $1.00. 
Electric Radio 

PO Box 242, Bailey, Colorado 80421-0242 

Ray@ERmag.com (Emailed ads are preferred.) 


aw DEADUNE Mek ee 
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MANUALS FOR SALE Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or best- email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


MOVING SALE: Must downsize and sell 
following gear. All working and in good to 
excellent condition. Will accept any 
reasonable offers. Collins 75A3 rack 
mount, RME 4300. Rec. Heath SB-620 
Scope, R390A, R390A Tech Manual, 
Johnson Challenger, Gonset GSB-100, 
Heath DX-100, Hammarlund HQ-110, 
Drake R4/TX-4 with power supply, 
Hammariund HX-50, Heath 
HW101(Parts), Heath HamScan HO-13, 
multi-Products A54 Mobile transmitter, 
five tube receivers(4), Central Electronics 
CE-20A and 458 VFO, Hallicrafters S20R, 
National HRO-MX. Jeff Holmquest, 
K2EWM, jeffholmquest167 @ gmail.com, 
910-420-8712 


FOR SALE: Vintage broadcast monthly 
magazines, Western Electric Pickups, 
RCA Broadcast news; Product catalogs 
from RCA, Gates, Collins. Details on 
request. Gary, KGGLH @volcano.net 209- 
418-4741 (text or voice) 


FOR SALE: R390A, complete with covers, 
meters, name plate, shop manual. Works, 
excellent condition. $300. Jeff Holmquest, 
Pinehurst, NC, (910)-420-8712, 
jeffholmquest167 @ gmail.com. 

FOR SALE: Vietnam Spy Receiver and 
Power supply, R-1004.PP-2684A/ GRC- 
109. WildBillKOIKP @aol.com 303-229- 
461 


FOR SALE: The Secret Wireless War, MI6 


Communications, by Geoffrey Pidgeon, 


VG Condx. $15, plus $14 Priority Mail 
shipping. Dave WB7WHG, 
wb7whg @arrl.net, 608-515-3466. 


FOR SALE: RCA 1950s console color TV 
20 inches CRT beautiful mahogany 
wooden cabinet $95. Toshihiko Yamada, 
7107 175th PL SW, Edmonds, WA 98026, 


ja1ftc @ hotmail.com 
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FOR SALE: Gonset Communicator Ill, 6M, 
$30. Hallicrafters SX-101, needs work 
with manuals, $55. Pickup only. Herb, 
KOGTB, 1727 S. Rodgers Ave, Alton, IL, 
62002 1-217-851-1289 


FOR SALE: Army manuals TM11-5800 
series, 462 manuals, best offer for the lot. 
Dean, soderling@hotmail.com 612-869- 
9264 


FOR SALE: San Antonio Radio Memories 
- Remembering the incredible, unique 
sound of San Antonio Radio in the 50s, 
60s and 70s. Many of the contributors are 
Hams. Profits go to ARRL. Visit 
www.velocepress.com/books/arts/ 
sarm.php to order today! 


FOR SALE: Two Precision model 10-12 
tube testers, refurbished, look and work 
good, $300 for both. Local Pickup Only. 
Walter, 718-456-1988 


FOR SALE: Lifetime collection of vintage 
electronic test equipment including bench 
equipment and “in process” rehabs, ham 
equipment, tools, parts, manuals, work 
benches, shelving, and more. Please 
contact katrinawreede@gmail.com for 
complete list and photos. 


FOR SALE: Valiant & Ranger VFO dials 
$21.95, Ranger long bolts (3) $19.95, 
Valiant long bolts (4) $23.95, plus 
SHIDDINGs | AK TPL 608-960-7400, 
www.johnsonradioresto.com 


FOR SALE: 50’s 60’s Classic American 
ham-gear in exceptional condition. Your 
fair offer determines price. https:// 
www.qrz.com/db/W5JV. QSL W5JV Doug 
Hensley, 5678 College Drive, Baton 
Rouge, LA 70806. (See my previous ER 
ads.) 


FOR SALE: Amateur Band FT243 crystals, 
hc6u, FT171B, hc49 etc. Crystal sockets 
and more. Brian Carling, AF4K 
CRYSTALS, 117 Sterling Pine Street, 
Sanford, FL.32773. USA. TEL: 321-262- 
5471 http://af4k.com/crystals.htm 
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on the BFO. 


FOR SALE: SSB Adapters for Collins 51J, 
R388, 75A, R390, Hammarlund SP600 
series receivers. 
www.treetopcircuits.com 
radio @treetopcircuits.com 613-449- 
7931 


FOR SALE/TRADE: Clegg manuals: 
22’ER, 22’ER MkIl, 66’ER, 99’ER, Zeus, 
Venus, Interceptor. Gonset manuals: G28, 
G43, G50, G76, GSB100, GSB201. NI4Q, 
POB 690098, Orlando, FL 32869. 407- 
351-5536, ni4q@juno.com 


FOR SALE: VINTAGE ALPHA AMPLIFIER 
OWNERS! New replacement front panels 
and covers for Alpha 76A, 78, 374A, 77Sx 
and pansy a Available from 
www.islandamplifier.com or contact John 
Stanford, KF6l, directly at 


wb8svn @gmail.com or 714-412-7399 


SSB Adapters from Treetop Circuits 
e Available for Collins 51J3/4, R-388, R-390(A), 75A2/3, Hammarlund SP-600 
¢ Installed in Receiver and Powered By Receiver 

¢ Control functions, look, and feel are unchanged. Adapter is activated when you turn 


¢ SSB performance is greatly improved. 
We recommend you visit www.treetopcircuits.com for complete manuals. 


Email: radio@treetopcircuits.com Phone: 613-449-7931 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 


Brian Harris WA5UEK 


cosmophone @ yahoo.com 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100!G. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


2 


UHF & More 


RF Connectors & Gadgets 


www. W5SWL.com 


Specializing in RF Connectors & Adapters - BNC -C- DIN- FME-N-SMA-TNC- 


Attenuators - Loads & Terminations- Component Parts- 
Hardware- Mic & Headset Jacks 

Mounts - Feet - Knobs - Speakers - Surge Protections - 
Test Gear Parts- Tools 


W5SWL Electronics 
PO Box B 
Muiberry, AR 72947 


www.W5SWL.com 
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“HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Penekcode , 
75 Goldfinch Way 
Capon Bridge, WV 26711 


www.ezhang.com 


Call Today! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 

wrist support to fit a man’s hand, with new UV 
| resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 
limited warranty. We now have 14,000 satisfied 
customers around the world! 


304-856-1026 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N900, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May,. NJ. 609-465-5005 
bill.riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124))" Dayton OH,’ http:// 
TomsAntiqueRadioRepair.com 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 


quality photocopies at reasonable prices. : 


Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
kaledp @ yahoo.com 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
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Dakaware Knobs. Charlie Talbott, 138192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @ sbcglobal.net, 501-282-2991 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, K4NYW, 
navy.radio @ gmail.com 


WANTED: original anode caps and ALC 
board for Drake L-4B linear amplifier. 


David, KM6RI, dkvarn@yahoo.com, 
408.390.8155 
WANTED: Archer Globe _ Patrol 


regenerative receiver. TUBE VERSION 
ONLY! State condition and price. Rick 
Tenney 84 Branch Turnpike Unit #64 
Concord, NH 03301 603-591-1020 
AB1BM@ARRL.net 


WANTED: New square feet for 
Hallicrafters radios, SX28, SX101, HT- 
series. Part: 016-100029. Randy Long 
18606 CR5533A Ellington, MO 63638- 
8408 rlong@mcmo.net 573-663-2141 


WANTED: Kaar KE-23A receiver in 
restorable shape for Novice station. Steve, 
K@XP, 28035 Via Tirso, Mission Viejo CA 
92692 kOxp@kOxp.com 
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WANTED: Nice front panel for an HT-37 
restoration. Roger, W7KVT, 
w7kvt@centurylink.net. 503-623-3289 


WANTED: HP 10509A Loop Antenna in- 


good physical condition, don’t care if 
preamplifier is serviceable. Whitham 
Reeve, whit@reeve.com, +1 907-538- 
4663 leave voicemail. 


WANTED: Manual for Heathkit AP-1800 
preamp. Can copy and return,or will pay 
$15.Mike Zuccaro, 858-271-8294, 
mjzuccaro @ aol.com 


WANTED: General Radio 1806A VIVM 
(voltmeter), working or not. Bob Dew, 
Covington, Ga., 404-277-8797, 
rcdew @att.net 


WANTED: small Knurled aluminum panel 
knob from Hallicrafters SX-110 or HT-37. 
Jim KB1LOT 
James.goodwin @uvmhealth.org 802 
324 5520 


WANTED: Westinghouse or GE 31/2" 
Panel Meter, 0-50 Milliamps RF. Steve, 
708-243-7713 


WANTED: Rockwell-Collins HF-282. 
Markus Thomerson, k5ufo @arrl.net, 940- 
443-4500 


WANTED: Old slide rules for personal 
collection. Send _ information § to 
db_cunningham @ hotmail.com 


WANTED: Service Manual for Harris RF- 
103A Amplifier. Uses a single 3-1000Z. 
73 Nick K5EF 504-400-8873 or 
nick.tusa @ tusaconsulting.com, 


WANTED: SCR-503 Direction Finder 
Radio or Components: - Radios BC-973/ 
BC-1003 and accessories. Anthony 
Norden, Hertfordshire, England, MOWWV. 
agwnorden @aol.com 


WANTED: Manual & schematic for T-60 
60 kHz Time Code Receiver by Specific 
Products of Woodland, California. 
Whitham Reeve, whit@reeve.com, +1 
907-538-4663 leave voicemail. 


WANTED: Schematics for Vico (Video 
Amplifier Company) models 77,87,88, or 
89 hi-fi amps, circa 1958. Mike Zuccaro, 
858-271-8294 


WANTED: RME transmitter parts, info pre- 
1945 Jeffrey KD2AZI 
RadioArtistry @ gmail.com 


SERIVICE FOR SALE: Racal tube 
equipment RA17 etc., RCA AR88 and 
Collins TCS. brian@kf6c.com 760 809 
7827. 


WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 


WANTED: A photocopy or scan of “The 
Genesis of Station CHARLES” by George 
L. Graveson. Also “The OSS Comm Vets 
Papers, Second Edition.” Dave, 


daveg3uur @ gmail.com 
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Hayseed Hamfest LLC - Cedar Rapids, lowa 


CAN CAPACITORS 


Can-caps.com 


t=> 
—$—— 
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ZIM ELECTRONICS INRUSH Se aE AUS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in two versions: 


Model AB-1M, (With Voltimeter),........csssscssscsssscssscssscesecssees $39.95 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
WNC Ga SE a OR PU A Ue oP i Fine scsasesesss 44.95 


Shipping, each limiter ....... Pro R CHC a i weeeee $8.00 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your 
older equipment, this little product will prevent such Ree eee ch: Limiter ; 
damage. They are not intended to be used as a voltage- Models AB-1M, AB-3 00M 
reducing device. The AB-1M is 150W. All models ; 
come with a full money-back guarantee. 


Electric Radio Store 
720-924-0171 


For photos and history of Chatham Radio, WCC, “ The World’s Greatest Coastal 
Station,” see www.WCCARA.com, by the WCC Amateur Radio Association. 


Drake Manuals on CD 
The R.L. Drake manuals that were 


compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 


~ Series 1 + Disk 1 
RL. Drake Co. 


System 


fF Requirements: 


1 Any computer with 
Adobe Acrobat Reader®. 


Performance will vary 


depending on speed of 


the computer. 
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Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 
David Whitham, K9DQ, PO Box 212, Franksville, WI 53126 


W7FG True Ladder Line and 


Wire Antennas 
¢ 600 Ohm Open-Wire Ladder Line 
e The most trusted, reliable, all-band 
doublet for 20 years. 
¢ Thousands in Use, Sold Worldwide 
¢ Use coupon code “ER” for 10% 


discount. 


www.trueladderline.com 
802-598-6825 


e World Class 


e Your Resource for * * Collins Radio * * 


¢ Offering Unparalleled Free as wellas.. 
e .... Exciting Member Benefits 
Signal Magazine 


e Visit at collinsradio.org & join the fun 
e See our Events Calendar 


* Come see what the excitement is about 


NOTICE: Vintage SSB Roundtable every 
Tuesday at 7 PM Local Pacific Time, 
3895 Southwest USA. All welcome. Ron, 
K2RP @ARRL.NET 


NOTICE: Boatanchors Unlimited SSB 
Net, 7:30 PM Central on 3.870 every 
Wednesday since 1996. All are 
welcome. k8wozdan@gmail.com 


WANTED: Vibrators: Oak V-6556, 
Plessey 614SC, James Vibrapowr C- 
1243 or any marked FSN 6130-249- 
5699. Non-functioning okay, but no 
obvious junk please. Rich Parker, 
KB2DMD, 1205 Sleepy Hollow Rd, 
Pennsburg, PA 18073, 215-541-1099 
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The Midwest Classic Radio Net 
“pre-net” informal group is now the 
“WAQZTY Vintage AM Net” in honor of 
Rob Hummel, WA9ZTY who passed 
away in 2008 but for a long time had 
been the net control of the Midwest 
Classic Radio Net. Rob’scallisnowa 
club call held by the WA9ZTY Net. The 
WA9ZTY Vintage AM Net meets after 
the Old Military Radio Net and before 
the Midwest Classic Radio Net: 06:45 
to 07:30 Central time Saturdays on 
3885 kc. 3885 kc is a busy place on 
Saturday mornings! 


February 2020 


} Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used 
with the permission of Classic 
Radio). The T-shirts are 100% 
cotton and come in Small, 
Large, X-Large, XX-Large. 
The color is slightly lighter than 
the cover of ER. $20.00 
delivered, $21.00 for XXL. 
(Medium Available by Special 
Order) 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Collins KWM-2 4 hours, $89.95 | 
Collins 75S-3 and 32S-3 2 hours, $89.95 
Collins 30L-1 1 hour, $39.95 
Collins 30S-1 1 hour, $39.95 
CBS I VV S~ 1ion a5. Sooke asescseckcosdeecesocesebevcssent sett sete UN, 2 hours, $39.95 
OPT AF oon erect nett has caccnsecelsniccudevepecsstietenbons .. 2 hours, $89.95 
Collins R-390A...... 7 hours, $109.95 | 
Collins R-390A Addendum 2 hours, $49.95 
Hammarlund SP-600JX 4 hours, $89.95 


Priority shipping within the US is $8.00 each for the first two 
DVDs, additional titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 or WWW.ERmag.com 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 


limited warranty. We now have 14,000 satisfied 


www.ezhang.com 


Call Today! 


customers around the world! 


304-856-1026 


WANTED: ARC-5 transmitter racks MT 
69.71, 73, 75. ¢SteverR2ZekK i. 
skeller53@gmail.com, 718-405-8378 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
briankn4r@ gmail.com 


WANTED: PRESS WIRELESS, NY: 
Photos, information WANTED on 
Hicksville, Baldwin, Little Neck, 
Centereach, Northville facilities. George 
Flanagan, 42 Cygnet Dr., Smithtown, NY 
11787 w2krm @optonline.net 631-360- 
9011 


WANTED: R-390As. It was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
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804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala@ aol.com 


WANTED: Crystal Oscillator module (fits 
where clock goes) for Hammarlund HQ- 
180AX. Thanks. Byron W5FH, 
bjtatum1 @att.net or 936-545-2615. 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: R890, R3890A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956, 
glenn @dsmlabs.com 
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SURE 


Te TAYLOR TUBES 


— 


Tube Lore Lf 


A REFERENCE ror USERS anp COLLECTORS 


Ludwell Sibley 
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After being out-of-print for many years, 
Ludwell Sibley has released an updated version 
of his classic book on electron tubes. Tube 
Lore II is an excellent reference to electron 
tube history and tube production. I was not 
able to find any tube type that is not listed! 
This new version is 288 pages of text, 102 
more pages than the original version had. 
Also included is a data CD of important 
information, one section covers deciphering 
tube date codes, most of which has not been 
available until now. The new version of the 
book covers about 13,000 (!!) tube types, 
plus another 4800 or so radar / microwave 
parts on the data CD. Also on the disk is info 
on very strange and unusual tube types, 
another 106 pages. 

See the “ER Bookstore” page for ordering 


information! 
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—ELECTRIC RADIO BACK ISSUES— 
¢ All Electric Radio back issues are either from the original press run or lithographic reprints 
from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 

¢ The easy-to-use searchable database for previous ER articles is found at the Electric Radio 
web site (WWW.ERmag.com), “Back Index,” at the right side of the main page. 

¢ We no longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at discounted prices, depending on the number 
ordered, plus shipping. They are sold with at least a 56% discount the over single-issue 
price. For a full set of remaining issues, please call for a quote while they are still 
available. Many of the early issues have less than 5 in stock. 

e Single Issues: $4.00 Each, Postpaid 

¢ 1-Year Sets (Or Any 12 Issues) $40.00 per year + $8.00 Shipping 

¢ Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $9.50 Shipping 

¢ Foreign Customers: Please Inquire for Shipping Rates 


NEW! The Collins 75A-4 Handbook: This is a newly revised and expanded volume produced 
by Electric Radio, (formerly the “75A-4 Modification Compendium”) having all the factory service 
bulletins from Collins Radio and Collins Addendum info not in the Service Bulletins. Includes alll- 
new articles never published in Electric Radio, plus all 33 75A-4 articles printed in Electric Radio 
since 1989, some of which are out-of-print in the back issues, discussing the background that 
lead to the 75A-4, plus everything from CQ, Ham Radio, and QST over the last 45+ years, now 
232 PAGES, MEN Iti COW c..iaercataies caeek modes. eb See eee ees $29.95 plus $7.50 Shipping 
—COMPENDIUMS— 


All of the Collins compendiums are produced in nice 3-ring binders. 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages. 
A100 Sodas eetedn tus duces dele Oh deed Beas Rae OER ER ae ARCO Tes iil Re $47.00 plus $8.50 Shipping 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $17.00 plus $7.50 Shipping 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biogra- 
phy, his rise from a saleman and inventor of electrical equipment to boecome one of America’s foremost radio 
manufacturers. There are historic photographs and diagrams on nearly every page, and color plates with 
vintage AK advertising.---------------------------------------2----------nnnnnn anne nnn nnn nn enn nennmnnnnennnne $26.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) wonderful book that has 
everything you need to know for working with vacuum tubes in one 277 page, high quality volume! 


Make Your Own Tube Testers and Electron Tube Equipment: This book by Gary Steinbaugh (AF8L), 
an ER contributor and a professional electronics engineer, is all about understanding tube testers and 
building them, and also contains many excellent projects such as power supplies and specialty 
oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, with many 


Breton TUL, COLON fe sc cadheani: sf eiitrads J metas cdi ates Oh Gti decd ioan OReMeRW Uctdats Padiatantwapesiaces bitte Se $36.25 
Practical Radio Repair, Volume 1: Both volumes are practical guides to vintage radiio repair and quite useful: 
ie teres ois Sula i hacusrh nes ace iba tease ate tteesinc tebe huawaeten se phenacetin cesar bees casey sddunsun acd tel abbigens VachoeeaesarkDaat bobs iues $26.95 
Practiqnsiadio: Repair. VOIUME 23.08 ccs ciadeoctereaes peten sco cen suum ee bcereecrwiesle ab snehSa seems meet eqn Nahe deneens $26.95 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos. ------------ $23.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------0--------0nncn nnn nnnn nnn nnn nnnnn nance $26.95 


Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
informative look into years Past. -------------------------------------------- =n nnn enema nanan nnn nnn nnn nn ncaa $24.95 
Shortwave Receivers Past & Present: This is Fred Osterman’s long-awaited 4th edition, 2nd printing, a 
hardbound, heavy, 800-page masterpiece, more like an encyclopedia than a mere handbook! Sure to become 
a classic volume, it contains info on over 1,700 receivers from 1942 to 2013, when the book was completed. 
Includes many hard-to-find details about European EQUIPMENT. ----------------------- nnn nnn nn nnnnnnnnnmnnnannnenmnnn $49.95 
Surviving Technology: This is our 2019 reprint Bruce Vaughan’s classic book that is all about his life in radio 
and his detailed information on building regenerative receivers. It was reviewed in the August 2019 issue of 
Electric Radio and is an all-new reprint from Bruce’s Original fileS.------------------------------------nnnnennnnnnnnnnnn $34.95 
The Bavarian Yankee, by P.H. Thompson, is an exciting well-written, 295-page, soft-cover novel taking 


Poles, mentioning radio communications of the day. Now on close-out Sale, ---------------------"----=-= $6.50 
Tube Lore Il: This is the expanded, revised, and useful new edition of Ludwell 
Sibley’s classic book all about vaCUUM tUbEeS!..........::cccceeeeeeeeeeeeeeeeeeeeeeeeeeeenenes $34.95 
Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas (Sk), a retired engineer, this book 
is packed full of valuable information about test equipment. 166 color pages. ----------------------n-r--ncen-=- $29.95 
Vintage Anthology, 2019 Edition: by Dave Ishmael (WA6VVL) is now in stock, as reviewed in the August 2019 
issue of Electric Radio in an all-new bound volume. 208 pages, topics divided into four chapters: Receivers, 
Transmitters, VFOs, and ACCeSSOriCS------------------=--2n-n naan nnn nn nnn nnn n nnn nnn nnn nnn nn nnn nnn nnn nnnnnannannmnnnnnnns $37.95 


The All-American Five Radio: This book is out-of-print and no longer available, sorry. 
Tube Type Transmitters: CURRENTLY OUT-OF STOCK. We have been trying to get more since March 2019. 


Ordering Information: 
Books are usually sent by USPS Media Mail 


Shortwave Receivers Past and Present, and Hollow State Design are very 
heavy and are shipped media mail for $7.50 each. 


For other books, please add $6.00 for media mail shipping for one book and $1.00 
for each additional book. Five books are shipped by media mail free to one address 
in the United States. No free shipping for overseas orders, overseas shipping has 
gotten very expensive. | 
Checks and money orders by US mail are fine. 
Overseas and Canadian Orders: Please inquire for shipping quotes. 


Available by Mail Order or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal Only: Call or Email for Details 


(We no can no longer accept credit card payments by telephone because 
of the extremely high fees we were being charged and burdensome 
restrictions placed against our web site from an overseas oversight 
company owned by the banks and credit card companies.) 
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DIGITAL VFO ALL COLLINS & DRAKE R4 SERIES 


COLLINS 
New Model 1000A 
Works With All 
Receivers 
51J Series 

51S-1 


75A Line 
75S Line 
KWM2 
R390 
$275 + $15 S&H 


DRAKE 
All Tuning 
Is Done With 
The VFO 1000 
Providing 
Complete 
Digital Control 
For Highest 
Accuracy And 
Stability 
$250 + $15 S&H 


Easy Plug-N-Play Installation, Just Plug In The Cable 
THIS IS A DIGITAL VFO ¢ NOT JUST A DIGITAL READOUT 
More Info & Order At kk4pk.com 


e Publishes the renowned quarterly AWA Journal 
e Sponsors the unique, world famous Antique Wireless Museum 
e Publishes the scholarly annual AWA Review 
e Produces the exciting Annual AWA Convention 
Annual membership dues: $35 USA, $40 elsewhere. Visit the AWA Web Site at 
| www.antiquewireless.org to learn more about AWA and other membership options. 


JOIN THE AWA 


ANTIQUE WIRELESS ASSOCIATION 


PRESERVING & SHARING COMMUNICATION’S TECHNOLOGY HISTORY 


WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne 
WB4O0GM, hwhall@compuserve.com, 
719-574-5319 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WASCEX, 23800 Via 
lrana, Valencia, CA 91355. 818-519-4419. 
jstitz @ pacbell.net 


WANTED: Early Hewlett-Packard 

Journals from 1948 to 1955 for former 

employee hoping to complete his 
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collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco @sonic.net 


WANTED: 1930's civilian airline radios 
air or ground station use- Any radios or 
test gear used by FCC Hallicrafters etc- 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r@ gmail.com, 704-657-8910 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 
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'Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 
Box 633, Englewood, FL 34295-0633 
Please call us at: 941-474-6818 
“FAX: 941-474-7874 
milspec39@@aol.com 
“Since 1985” 


WANTED: Manual for China SSB+2 


Transistorized Microphone. Louis 
D’Antuono, WA2CBZ, 8802 Ridge Blvd, 
APT C-2, Brooklyn, NY 11209 718-748- 
9612, Call After 6 PM EST 

WANTED: Low power 1950’s 80/40 mobile 
xmtr (or you built one and | pay). ARC-5 80/ 
40 working revr (moved—lost my bench). 
SELL: Two Collins 75A-2 rcvrs. Darryl, 
WADSAAD, 979-966-9411 or PO Box 335, 
La Grange, TX 78945 


WANTED: Matching spkr for my A-K Model 
46 table radio, must have good coils. 
Gary, 717-517-1417, leave message. 50 
Park Ln, Holtwood, PA 17532 


DESIGN 


150V 


2.5 mH 
ZL =7150 


OLLOW-STATE 
DESIGN 


BUILD 


Were you first licensed 25 years ago 
and licensed today? 


To Join or Renew, Visit: 


http://www.qcwa.org/join-renew.php 


For more information, please contact: 
om@qcwa.org 


WANTED: Knob, Black center with silver 
outer ring for Hallicrafters S76 513/451/ 
1096; Rhigley599@aol.com Thanks 
Roger wé8crk 


HAVE FUN 


The Art and Science 
of Building with 
Thermatrons 


Makes it all easy 


oGtayecn Evans, 
TAZZ GEE AUM: 


Available in the Electric Radio Bookstore! 
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Subscription Information 
Published Monthly 
The monthly Electric Radio mailing date is posted at www.ermag.com. 
Rates within the US: 
Ist Class Rate: $47 (mailed in envelope) 
Periodicals Rate: $36 


Rates outside the US, by airmail ay 
Canada : US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 
Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 


email: Ray@ERmag.com 


Electric Radio 


Baseball Caps! 


Always popular, the Electric Radio 


baseball caps are a nice 6-panel all- 


cotton style with an adjustable rear 
headband anda 3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


$22.95, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 
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Ay, 
Verena aneon Heian dnd 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
2/20 


WS9ADJ 


James Beyer 
6213 Countryside Lane 
Madison WI 53705-1025 


Tay, 
Pele le ee el 412 


NEED TO DOWNSIZE? 
CALL US TODAY! 


Estate planning for your ham, antique radio or 
audio equipment can be challenging. Take the — 
stress off you and your family by calling us at 
816-455-5520 to see how we can help. 


We are a Midwest based online auction 
company with a global reach. 


Nationwide pickup services available. 


SCHULMAN 


AUCTION & REALTY, LLC 


73, David Schulman, WOD@ERU 
ROCKWELL-COLLINS HF-380 816-455-5520 or 913-568-3767 
SOLD FOR $2,150 david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


